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mm%i . wmm 

3 ] m#m^ 2 ic^-r 7 ^ j mmm teas ^tifi< tentfa© 7 

(1) - B2#I#-f 2lCfctt£7S /»S*l-~3 7'4.©T$/'».KJ!fiC*3 i r€» 
^07^7 MHfltffKSiai** 2 {Cfelt57$ y 1 ~ 3 7 4 .© 7 $ J 

(2) S2^J##2lCfe^Sr$ y»#^5 4 4~7>7©73 ^MMBflCffiSf 

zu#<D7 $ /nmmtfWimm&% 2K&\1 z>7 $ /m##5 4 4~7 3 7©t 

(3) ffiW#-^2Klfetfir$ Jm&^l 6 4-8 5 4 07^ y^@e#iMB3-f 
*»#©7 ^ / »S?fl^f!tffiM#* 2 ICfcttS 7 ^ 7 6 4-8 5 4 <D7 

SDNA. 

[»*«5] S!3»J#-&lK:^J6SffiWK:fcW.*mS##4 9-3 183 
6SlliB^l><tt^©ffiffiiaSIB^e)3Jfc&-DNA. 

'[£#£.61 M^5lCfa«CDDNAilXhU>^3i>h^^#TTVN-f 
~fy X~$~5 D N A 0 

7 ] ffi ju#-^- 1 tc^-r %mmflm t < <z>*Bft§gg mw> % & 

'.[St#£8] ffiW#^lC^t*SR^lCfe»Si6S##'4'9~3 1 83 
®^S2^L/<tt*©fflffiifiSBB^I*»e>j5:6-DNA. 
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ft. 

[0 00 1] 
[0 00 2] 

[t£*©i*ffi] 

[0 0 0 3] 

&#ffiti£c<*V (M.Shen, T.Kawamoto, W.Yan,K.Nakamasu,M.Tan»agami ,Y.Koyano,M 
.Noshiro, and Y.Kato Biochemical and Biophysical Research Communication 
s 236 , 294-298 (1997)) , «4*#*i£*M.V>t fc *'*©^ft^»K:»*-« 

[0 0 0 4] 

* 



9 



Uf3X**\T7 1 A o i r\ 
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[0 0 0 5) 

. 4Mb t fc*#*Btt fcHB#fc b felMHWSfc © IHTfaSJ Kit J*© & **<5^©S 
[0 0 0 6] 

[0 0 0 7] 

* fe, B8*J## 2 Kg** 7 5 / m@B^llC T 1 m h < lijKti© 7$7»^ 

(1) gMf2ICfeWS75 7^##1— 3 7 4©7$ 7«K7fffCffiSf*» 
#07 $ y«SW^KBB?!f#-& 2 ICfetf 5 T $ 7 MS=# 1~3 7 4<DT$ JWtm 

(2) K^#*2fc;fctt$7$,>«##5 4 4~7 3 7 ©7 $ 7 SElWCffi^t- 
^rfl^ $ / K|B3fl#KS!#i*-* 2 Kfc'tfS 7 $ 7 ^## 5 4 4-7 3 707 

(3) .K#JS# 2 ICfc W $.7 S 7 64-85407$; ^@B3WC*g^f 
•5&#©7 $ V MMB3fl#RK*!l#-£'2 Kfctt* 7 $ V 7 6 4- 85407 

[0 0 0 8] 

±EIB«©*>^3Bt&3- F"t.*DN'A«:il^"r<&%©' 

[0 0 0 9] 

#*BIJ!tt» fH^J#-tl iC^t^SIB^JlCfe^^m«##4 9 -3 1 8 3 0 

&mmpm t < » * ®mm&mmm'> h & * d n a & m& -r s % 0 t*& § , 

[0 0 1 0] 

$ e> ±ibib^0 d n a & x h u > > hfc&frfe/w y y 
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[0 0 11] 

$ e>tc, #38B», BE#I#^ l CSi-«.i£B15!IK:e^*i6il##4 9-3 18 3 
[0 0 12] 

[0013] 

XU >(Ezrin)^£F*>f Dbl^^nS/*- (DH) F^-O, ^l/7^Xh<J> 
J^^n^-CPleckstrin homology) (PH) F;* << y t 3 O0> F* -f> £ 1 O 

U Mffi^lS® jK^^>S|» £ W£ 7 ? ^ >^i«#&©£$fg ZMffi L X 
5Rho? r $ U -■©?Stt«:W»1-*«fttMll*Hf'-e**-BriBttt:^t : .<5:%j© 

[0 0 14] 
[0 0 15] 
[0 0 1 6] 

[00 17] 



/i 
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t&t)*>. CDE P£n- "Ft* (OT. CDEP cDNAi:*^. 
[0 0 18] 

CDE P cDNAIi 2* l/tff- F3&8S4 9#BlC#ft1"e*|0©ATG3 
K>#&IM&'r*3 1 3 5'b p©*-V>U— r-f >y7 1/-Afe*tf%©T» 
S 0 5*'|R« (5i^-l/*f-F3Safi3 4#B) ©±86 K 7 l/-^^ h ^7° 

n F>*^S3i:^b, SlB©ATG#gB#3F>i:J§Ii£*iS.. 

[0 0 19] 

«oT, C D E P fcfc 1 0 4 5 r ^ JWiB.g>~fr h y ' , &f j| S *t S 1 1 
8. 6 kD a &©-?££. 
[0 0 2 0] 

±ffijafiBJ^f^ c dep ©y y msB^j«iB^©ss^j#-^ 2 & <t 

[0 0 2 1] 

^^<i:t>3o©^UTx-;Wb^^;i/t^U7^-;Ht-9--r 

ZZttfbfrZ (01) . .;jKU A h^? h£|&<, 3 2 8 7 b p. 3 3 0 6 b p 
$)h,fcmRNA©1MX (3. 5kb, 02 (a) T'&frI3.5kb£iB*) 'tC^gt 
[0 0 2 2] 

2? *|g^lC#SCDEPtt, IX'J>» (Ezurin-like) F*>f 
>, DHF^X fe<fc^PHF^-f >©3■o©^||g^F^>r>^*tVTV^S 
ZttfibfrZ (HI, 3, 4) „ i5iX'J>ih7^>^J:^DH, PHF* 



9^34 2 0 6 0 



[0 0 2 3] 

ZZX% CDEP##**xXU >«K*-f >tt, ft**ne>l>T**, xXy 

95=* ^isy&XXfXy K4. l K4. 

o^Ta*3*lT^*#, CDEP0xX'J>iK^>{t xX«J>t2 7. 5 
[0 0 24] 

$*tffi# >r ^2 omm t &z>mmwm£*T*& y . ptpmegi^ptp hi 

»±. «IBK*>/^«^nS/>y>Sfcfl:*JS (PTP, protein tyrosine phosp 
hatase) 7 7 3 V - 0 * y A - T*& £ 3 £ £ *VT H 6 . 
[0 0 2 5] 

f?:lDt^tS3i:T*feS„ .■Cb4 4 A0ERM*>;^j[(Og^S- 

, GTPrSCJiyaftS'ft, Rho<D®m®-(yt\f$-T*&Z>C3 h*i/y 
T*WL<M$tl^3hT'fe6 0 ZLOJ^IC, GTP-Rholt CD44/E 

[0 0 2 6] 

CDEPii^ic DH, PHF*4yZ*>%?Z>b®T'&Z> e *yziv-y 
^fetfeSD bl, Ost, E c t 2, Lbc, fej;^ faciogenital dyspl 
asiaMS^^-T^SFGD 1 £#i?Rh oGEF7 7'$ 'y-fc, D.HK^<> 
f0C^T'liEtPHK^>f> (DH-PHI^IJ) fCjj££ I, T <^ 3 3 
fc#fcSftt'VV*#, CD E P ^©^<0D.H ^f>©f llttli Db 1 £2 2 . 



... 9%. Ost£22. 9% % Ect2t22. 3 % % fc<fctfF G D 1 £ 2 5 . 
6%T*&5 (04) . 
[00 2 7] 

RhoGEFH GDP-Rho (**S44M) §GTP-Rho (?gft 

^£^fb£i*\ -*Ra s GEFsSGDP-Ra s SrGT P — R a 

[00 2 8] 

RhofeWRas tt{£#^fi G T P 5 > ) \ t % 7 - r? - 7 7 ^ U - IC Jg 

-tt'5oW77$'J- fiP"^ Ras, Rho, Rab, Arf, 
0fSJC#tt£>*l*. I0Rhot^7 7$'J- (Rho, Ra cSi^Cd c 4 
2) fcL ffll&tiDJ&fiL T9*y'74 5*yh<D$LMlZ£*) 

s^it^GTPa s e*gffi#>,r?^K (GAP s) © J: ? & R h o ©^ < ofr© 
^S^(regulator) ##£^3 3£ ; fc£ne>*lTV^ 0 
[00 2 9] 

DH-P'HK*>f RhoGE F^ttlCM^y, -jCdc- 

■2 5-Kil>f>tt, Ra s GEF?S<|£iC/&g-£&3 3£, Ra s-GRFSi^S 
o sCfcoftR a s G E F "7 7 ^ U - * >/t- © v> < o;fr l;Ju R a s GE F^tt 
fcijs'tStf, ££*.-?-*l£>#C d c-2 5 F*-f >lCiD^.TDH-PH F^^f> 
b X % R h o G E F flf ftiifc V>Z1 £ tffcl & *iT V% 3 „ 
[0 0 3 0] 

#3&f$ifC#5CDE Ptt, ±T*5*l,fcJ:3»C, Cdc-25K^^>^<, 
D H - P H Kj* -f > £-£tf©T\ C D E P ttR h o G E F 7 7 S U > 
y> R a s GE P 7 7 $ U -TflifcV^JBfctl*. 
[00 3 1] 

xX'J >i K^-f> & 5 E RM^> A"^f H CD4 4/E RM/7^f 

%a c TttficDj^aiEfl; &>* < ^T-A&itic ate* * - £ 

ktlTV^tf, £©$£-ft©^J&lC«, Rho.©R-hoGEFK:J:SStt^!l 
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ZZttffrfrZ (05) . CD44-S»feJ:0t/*fea:tt©l/-fe^*- 
, RhoGEF77§>J-©#«0jl^-j5t, N*SB««©^#PKIJ: 3 T,.*« 

mm. s&Tf&{bt:Mm*&K.km&&m*miLLT^6 

[0 0 3 2] 

< rafii© r ^ / mijix^ umm h < nfc r $ y see^r^ e> j&s % © 

T% ^«CiXy>«^>f>, XtfDH, 'PHK*>f:>&£Jc£rsfr«fc 
7 5 yKKTJfc^rsfc©*^. 4#JC."B0!r#-&2K:fctf57 3 ;if^T- 1 
~3 7 3©7$;8SJ0. (iX'j>*KX>f» ^ »l!*t##2©y*/Kffi 
Wfc70X6U: "(#* L< Jtfl5Xa±) o«Httfe*u a &KLB»9**2.K:fe»t* 

7^;it^54 4~73707?;WJ (DH-K*>f» *\ Hffl?rj#-i§- 
2©73y*KaU:70X8± (*F*b<tt85«K±) ©«Httfcs|ru @B#I 
?f 2Cfi^57$ y^#^T* 7 6 4 — 8 54 ©7^ V^ge#f (PH KH>) 
KKW#2©r$V»HOTfc7OI6t_±X0*L<.lt85iaJ:) ©ffiHtt&r 

[0 0 3 3] 

^^^©^ft^teftlB'Sr^t^feCD^Ji^s^s, 
[0 0 3 4] 

SSjC, *»WtC«6DNA», ±fECDE P£:n- Ktv££>©©^fc£>1\ 

sai*-* 2 ic^t 7 v mmmz&^x 1 m t < &m©7 $ y «& 
£ u < iififaD-$ 41 tc r ^ y &££f e> & * % © t?, a^ft tc ix y > *at k ^ -f > . . 
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5:3-Kt5DNAm #IC. fS#I## 2 lCfc#6 7^ J M&-%T* 1 ~3 7 

%&s±<Dttm&z%L. zbizmpm^ziz&ttzrsjm&^T'S 44-73 

7CD7S7^@g#I (DH K*>f»#, ^S2^J#^2©T^ 7^1B^J^85%JW± 
©ffiHItt^.U @2^I§#2tCfe^-5>T^^^#^T*7 6 4~8 5 407 

S/HSBtf (PH K^-f >) *\ KKJ»J*#2<D7$y»B!?!fi:85X6t±©fflH 
tt*^-rs*">/t^JlS:3-'K'r*.DNAS:*tf 0 
[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

*«ISDNAtt, 3 @23Wf 1 lC^t^«@B?rjlc^ltS^S##4 9 ~ 

3 1 8 3 0i&mmm%b<\*z<Dmffii&mmm^&zDNAz^ti%<DT-&& 

o 

[0 0 3 9] 

ZbiZ, ±IBDNAi:Xhy^^x>h^^#TT*A>r^U^>rX'r5DNA$: 
[0 0 4 0] 



9-34 20 6 0 



K^** Lfc/vf 7» «;K0Tm^^Tmi: y 2 0T&Vi&ft&?<Z>«H<Z>& 
ft, *«^tt80%«±©«itt^ t5DNAH±!S t M:/ , J ^ ;CU ^ 

[0 04 1] 

*»w c**±ijD n a « % ^m'ic «k y t «fc e> tc* ©i&aiig 

&$V*» % *MNDmRNA&fl!V*TRT.-P-CR&fT3ri:, ft# 
fe^0cDNA7>f «U-&, D E C 1 ®£*X«H&fc=i- K*«&£K*T 

4 * y 51 * U** K ft ^ p - ft L T X * y - n > y + * d £ JC J: o T % 

[0 04 2] 

[0 0.4 3] 

[ 0 0 4 4] 
[0 0 4 5] 
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[0 0 4 6] 
[0 0 4 7] 

*X£18&t<l£X\ %.Zf/Xte, Ti?3.AylZmmLTtn,mtLTm^Z>z.t 
[0 0 4 8] 

%m%3%> ±mmm'*&T* anew, w>mft&Mmz&y&$tz>z.£iz£y & 

[0 04 9] 
[0 0 5 0] 
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[0 0 5 1] 

"^l^ifi!.(Fitb)tf«#Sft TV , 5 j 8 , ;< 75^;,^ 
[0 0 5 2] 

[0 0 5 3] 

*»ftic»inte - tic* >;m<DS!^ «*.fc«Mfc Lfe^if e, 

^•^©MtrMlCftfintT,. C.DE P0«»«ft«*#*%,©fe«» 

[0 0 54] 

^^bT^^{C{iMA^ NM^ LfeCDE p "c.DNAfc* 

[0 0 5 5] 
[HMM] 

[0 0 5 6] 

12 ffil#¥io-3 1 nss 1 
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[0 0 5 7] 

tj-Jlln^-JfyfQ : CATACCGGTAAGTGGGGCAAGACTG, TGCCCAGTTCAGGTCTCTTA 

T W-ftyfS TGCTACTTCATCGACCCCAT, AAAGACCTCACCCTCCATCT 

CMPJg : GTCGATTACGTGGAGAGCTA, ATGAACTTCTTCACCAGCTC 

GAP D H ffi : GTCAAGGCTGAGAACGGGAA, TCCACCACCCTGTTGCTGTA 

DEC 1M : ATCAGACCCAGCTCCCAAAG, CACAGACCCAGCTCCCAAAC 

CDE PM : CCTTCAGGAAAACTCGTGTC, TTGGAGTTGTGTGTGGTCAG 

C D E P cDNA77^>hi: GCCAAAATAGTCACCTTCCACGAGG. 

CCTTCAGGAAAACTCGTGTC, AAACGRAAGAAYGTRTGRTGYTCWACACA, 

TTCCAGCTCCTAGAGATTGC, TCGTCTTCGCTCTCCTCAAT, CGGGTAACAAGCAGGCGGACGGA 

mmmi) 

M;^®tC£tt£$R#$IflgG!)ig^&, Biochemical and Biophysical Research 
Communications 236, 294-298 (1997) M.Shen, T.Kawamoto, W.Yan.K.Nakamas 
u,M.Tamagami,Y.Koyano,M.Noshiro, and Y.KatolC|Bl£©:fr&{C^CT#T£> J: 

[0 0 5 8] 

iS&^l&MZ 5«?-B&SEjg'Lfcfc hBlfl (Norman Bethune University of M 
idecal Sciences^ &A#) (DmmffiOXM'&MO&VgWl'WZ&ni.Lfc. 

i«lfc|ttS-3 ms/m 1 ©35 ; yt-f 4 Sigma) 
fra3fc^-*>^jffi (a —MEM) cpT* 3 H&RI-f y ^a^-hm.tM 
ttSimomura et al. (1975) Calcif. Tissue Res. 19, 179-187 K%E>M<Z>15&£ 1^ 
, U*ffi'lCJ:o-T«['#i»fiS:*JiUfe.- #£ft£:*l5Bg£ 1 X 10 5 I/f>f yi/a 
. • 0*«TIl25-<i*>SJ[f-f r>alCt§, 1 O^'^H&^Jfil*, 5 0/tt.g 
/ml 7^n;i/bf>^, 3.2#fi/m 1 - */. y 4 0 tig /ml (DX h 

U:7>W a -M^EM (lOml/f-f^a) tpT'i&^Lfco 

3 > 7;PX > h (subconf luent) tC& o tz£ZL5 HVtt U ;i/ c AM P (dbcA 

mp) (imM) zmmmmzmuQLtc. dbcAMP®#$TW##sto 
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[0 0 5 9] 
[0 0 6 0] 
[0 0 6 1] 

NA^tRT.PCRttfcTWLfc, ^-,« dbcAMp 

T^3 3£#^lgg$tl£ ( 06 ) o 
[0 0 6 2] 

[0 0 6 3] 

*g*U 0. 3~0. 5 mMT'g* tC&o£ 0 
[0 0 64] 

d b c AMPCfWLT,. 9t«'fc'»7 h U^Mfto^^ 
s 1) MTGF-M3n g / m i) *«^T±Bt|ItiK:«t#lBBfc*»Lfc 

[0 0 6 5] 

1 4 msX/fetTT/ i V\ . o ^ ^ ^ - 



MMmuzmmztit=.£oiza b c AMP©#jrF&tf##&Ticig#£*i£: 

lay^RNA&ftasbfe. jKU (A) + RNA£01igotex-dT30 (Roche) £Jg 
^T»»Lfc. ftit^mm (+db cAMP) T*i*mmt&i)\ R&ibttm 
ti& ( — d b c AMP) ^IJ^b&^mRNA^n - K^*-6^ □ — 
* "r -f 4 7 V #4 H— i/ 3 y (subtract i ve hybr i di zat i on) &\z J: *) M$l L 
fc. PCRtU? h cDNAiJr^N9^i/3>^r-/ h (Clontech) £MV%T, # 
ft*.#«Hfi© m R N A ffi&© c D N A £ , fl8^fttt#»lfi© mRNAfi|0cD 

lC<fc UifWSnfc; #e>tlfcPCRj||#($:TT'-;i/^^^-©p GEM-T (Pr 
omega) \Z*?u--y>fL. ffi 1 2 0f@©? n->©^@2^J^S:ff ofc. 31 

PtMlfe. 

[0 0 6 6] 

CDEP01. 6kbz75#*yhZzfU-zf£LTm^T. CDEP© mR 
NA©«*©b: hl&J!Etf«K:^*»^&/lf>^ny h IZ & *) m^&gkZW 
2 (a) , (b) IZmto III', 5. 0 k b0<E¥&fc*fc/— £>:/ny h 
##fT*&ffi3*l,TV^;&\ 3*Ui, 3. 5 k bmRNAfr6imP.CRlft 
fCj&HAT. t^fc^CDE PitU-'?£-/\>('?y nTfg&5. OkbmRNA 
^e>^#$tl/tJ:y^^^/t>K^RACE-PCRT ;: fe;Bm$tlfet)©T'fe5 
£%;ie>*l£ (^JUtta^-f) 0 L*U5. 0-kb©K¥*tCjtfJ®*t"skj*ft© 

[0 0 6 7] 

D E P m R N A ©&5!A# - y », 02(a) {C^f «fc 9 ? U >y > AM 

Pft##fc«C#*ijBK:, 2o©±A>K3. 5kb£, 5^ 0kb#fc'ffl.3ftfc 

^y^^AMPftL©«<t^jttfiicttttffisn.3fc^ofe. ztz, j&iftm. 

Wz&^Tii. Rt&MpttlK^i/^A/toCD-E PmRNAi^U foB. flf. 



BW1&^frtpm&l&l"<J\,<DcDEP mRNAt$ofc (02 (a) ) . 

#&ttfiV*®K©*&»T?&ofc (82 (b) ) , 
[0 0 6 8] 

*S, J#y7n?bm?a*$KLTif->1t. ±RNA (lO.g) ** 

7> (Amersham) iC^Lfe. *«©& MftjBMeg 

RNAtfNonnan Bethune University of Medical SciencesGDLi Yuff±J:ya# 
3>lfc. CDEP01. 6kb79^>hfc [ 32 P] dCTPT?««U /vf? 

y «-j/ 9 >^d-^ uffl^fe.^ >^ >ft8 5X;7? 3 o: 

tO 0 6 9] 

CDEPO.cDNA©^SIIM^I^T©J:^:|Tofc 0 CDEP^ 
ficDNAfc, ^7y>(J!arathon)cDNAit4i^y h (Clontech) .fefcn*? 

^K7^'J7^-J/ 3 >cDNAi.>K (RACE, rapid amplif icatio 
n cDNA ends) «KlJ:V|l*Lfe. t*icDNA^7y>cDN 
A r^*-Jcat«U *^l/y^a>PCRK:f5fLfe. 7*7*- 

cdep 0 JfeHBBJ!iK:«t5 v^r CDEPfli icigfj- 1 
'«j^9<V-i:S:Mv>TfJ. 0 fe D J(MBLfcQDNAl^fc4 %#y 7* y/i,7$ 

*lf*lfflV*fe. D"NASJM»JtJi, if 7-7=7if-dGTPDNA 

* X>$/> ^ y f> (Amersham) XI* A B IzfV XJU 3 10 t- K$/-. *.x 
>tf- (Perkin Elmer) .fcJBwc, >#HBlCJ:oTfTofc.' 
[0 0 7 0] 

Z©«CLT»jfcSti£CDE-P cDNA^ItBBWMli^&JtWSft 

16 HiiSFMaz 1 h"— q 1 no 
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. KBto CDEPcDNAtt, 3 13 5 b pOt-^i/'J-f-f >^7V-A$: 
^bTV^S 0 3j< V Alg«£BfcV*fc3 2 8 7 bp v 3 3 0 6 b p, £fc&3 4 4 2 
b p©^$tt, ±MS7if>^D^ h^T*#e>*,fcmRNA©^>rX (3. 5k 
b) lCj:<-itt5o 5' M€ C5l>l/^K3 4) lC>f >7 h 

[0 0 7 1] 

*g-y-i&*©ll3&jc £ o rt.iit^s. $ e> K'tt, *»mtc«ec-b e p'tt«t 

II f£ M £ 1- -5 % © T*2b Z . 
[0 0 7 2] 

**8BK«<5CDEPB:, *©*»±©#«*>&, ttj»»LL©>> 

# & © 4^/1/ «: £ ft T Rho & $ <£, *'©T»© 2/ /l/fe3t' £ * 

'tt.bT^* iWfi#»©WSIfH^.fcv.^«iS^&#itT*5 
. IWfi#»B*K: 'fflJfi©^H««K: *pTj@iSittijS#«©ff1i 

«©BK:MS«i#^«:*feLTv^si-i:^#iLe>*is. m%Mffiizt^Tfflti&m 

s tv**©K:#u'JK4MfcLjMK#ffl^ 

J6©#ft'tt«©iB^ 
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[0 0 7 3] 

«tt»mc j: v ®®<D#yfttfmz e 3 * anna, cdep.b-^ 

* fe, CDEP0K§t> K*^ ***** ftif^U. * CDitfc* * 
[0 0 7 4] 

6*1*. Ezrin-likeK^^ ^N^fc^ Dfi.PH K^>f >tC**K:#oCDEPIi % N 
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[0 0 7 5] 

u#i## : 1 

Mn<0&% : 3442 

mom : =.*m 

IB^JOa^ : cDNA 
'4** : H h 



^mzm-rm^ : cds 

: 49'. . 3183 

CGCCGCAGCC GCCGGCGCTG TGGAGATATT CTCTAAGCCG CTTTCATC ATG GGA GAA ATA 60 

Met Gly Glu He 
1 

GAG CAG AGG CCG ACC CCA GGA TCA CGA CTG GGG GCC CCG GAA AAT 105 
Glu Gin Arg Pro Thr Pro Gly Ser Arg Leu Gly Ala Pro Glu Asn 

5 10 15 

TCG GGG ATC AGT ACC TTG GAA CGT GGA CAG AAG CCG CCC CCA ACA 150 
Ser Gly He Ser Thr Leu Glu Arg Gly Gin Lys Pro Pro Pro Thr 

20 25 30 

OCT TCA GGA AAA CTC GTG TCC ATC AAA ATC CAG ATG CTG GAT GAC 195 
Pro Ser Gly Lys Leu Val Ser He Lys He Gin Met Leu Asp Asp 

35 40 45 

ACC CAG GAG GCA TTT GAA GTT CCA CAA AGA GCT CCT GGG AAG GTG 240 
Thr Gin Glu Ala Phe Glu Val Pro Gin Arg Ala Pro Gly Lys Val 
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50 55 60 

CTG CTG GAT GCA GIT TGC AAC CAC CTC AAG CTC GTG GAA GGT GAG 285 
Leu Leu Asp Ala Val Cys Asn His Leu Asn Leu Val Glu Gly Asp 

65 70 75 

TAT ITT GGC CTC GAG TTT CCT GAT CAC AAA AAG ATC ACG GTG TGG 330 
Tyr Phe Gly Leu Glu Phe Pro Asp His Lys Lys He Thr Val Trp 
80 85 90 

CTG GAT CTC CTA AAA CCC ATT GTG AAA CAG ATT AGA AGG CCA AAG 375 
Leu Asp Leu Leu Lys Pro He Val Lys Gin He Arg Arg Pro Lys 
95 100 105 

CAC GTT GTT GIT AAG TTT GTG GTG AAA TTC TTT CCG CCT GAC CAC 420 
His Val Val Val Lys Phe Val Val Lys Phe Phe Pro Pro Asp His 
• 110 120 
ACA CAA CTC CAA GAA GAA CTC ACA AGG TAG CTG TTC GCG CTG CAG 465 
Thr Gin Leu Gin Glu Glu Leu T hr Arg Tyr Leu Phe Ala Leu Gin 
125 130 135 " 

GTG AAG CAG GAC TTG GCT CAA GGC AGG TTG ACG TGT AAT GAC ACC 510 
Val Lys Gin Asp Leu Ala Gin Gly Arg Leu Thr Cys Asn Asp Thr 
140 145 150 

AGC GCA GCT CTC TTG ATT TCA CAC ATT GTG CAA TCT GAG ATT GGG 555 
Ser Ala Ala Leu Leu lie S er His He Val Gin Ser Glu lie Gly 
155 160 165 

GAT TTT GAT GAA GCC TTG GAC AGA GAG CAC TTA GCA AAA AAT AAA 600 
As P Phe Asp Glu Ala Leu Asp Arg Glu His Leu Ala Lys Asn Lys 
,17 °, 175 180 

' UC &U CCT CAG CAA GAC GCA CTA GAG GAC AAA ATC GTG GAA TTT 645 
Tyr lie Pro Gin Gin Asp Ala Leu Glu Asp Lys He Val Glu Phe 
185 190 195 

CAC CAT AAC CAC ATT GGA CAA ACA CCA GCA GAA TCA GAT TTC CAG 690 
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His His 
200 

CTC CTA 
Leu Lea 
215 

CAC CCG 
His Pro 
230 

GCC AAC 
Ala Asn 
245 

GCC TTC 
Ala Phe 
260 

CGC TTT 
Arg Phe 
275 

GAT ACC 
Asp Thr 
290 

TTC TGG 
Phe Tfp 
305 

GAA GAG 
Glu Glu 
320 

TCA TCA 
Ser Ser 
335 



Asn His He Gly 
205 

GAG ATT GCC CGT 
Glu He Ala Arg 
220 

GCC AAG GAC AGG 
Ala Lys Asp Arg 
235 

ACG GGA ATT CTA 
Thr Gly He Leu 

250 

AAC TGG GCC AAG 
Asn Trp Ala Lys 
265 

CTC ATC AAG CTC 
Leu He Lys Leu 
280 

TTG GAA TTC CTG 
Leu Glu Phe Leu 
295 

AAA ATC TGT GTT 
Lys lie Cys Val 
310 

CCC AAA CCA AAG 
Pro Lys Pro Lys 

325 

TTT CGG TTC AGT 
Phe Arg Phe Ser 
340 



Gin Thr 



CGG CTA 
Arg Leu 

GAA GGC 
Glu Gly 

GTG TTT 
Val Phe 

GTG CGG 
Val Arg 

CGG CCA 
Arg Pro 

ATG GCC 
Met Ala 

GAA CAT 
Glu His 

CCC AAG 
Pro Lys 

GGT CGG 
Gly Arg 



Pro Ala Glu 
210 

GAG ATG TAT 
Glu Met Tyr 
225 

ACG AAG ATC 
Thr Lys He 
240 

CAG GGT TTC 
Gin Gly Phe 

255 

AAG CTG AGC 
Lys Leu Ser 
270 

GAT GCC AAT 
Asp Ala Asn 
285 

AGT CGG GAT 
Ser Arg Asp 
300 

CAT GCC TTC 
His Ala Phe 
315 

CCC GTC CTC 
Pro Val Leu 
330 

ACT CAG AAG 
Thr Gin Lys 
345 



Ser Asp Phe Gin 

GGA ATC CGG TTG 735 
Gly lie Arg Leu 

AAT CTG GCC GTT 780. 
Asn Leu Ala Val 

ACT AAG ATC AAT 825 
Thr Lys He Asn 

TTC AAG AGG AAG 870 
Phe Lys Arg Lys 

AGT GCG TAC CAG 915 
Ser Ala Tyr Gin 

TTC TGC AAG TCC 960 
Phe Cys Lys Ser 

TTT AGA CTT TTT 1005 
Phe Arg Leu Phe 

TTT AGC CGG GGG 1050 
Phe Ser Arg Gly 

CAG GTT CTC GAC 1095 
Gin Val Leu Asp 
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TAT GTT AAA GAA GGA GGA CAT AAG AAG GTG CAG TTT GAA AGG AAG 1140 
Tyr Val Lys Glu Gly Gly His Lys Lys Val Gin Phe Glu Arg Lys 
350 355 360 

CAC AGC AAG ATT CAT TCT ATC CGG AGC CTT GGT TCA CAG CCT ACA 1185 
His Ser Lys He His Ser He Arg Ser Leu Ala Ser Gin Pro Thr 
365 370 375 

GAA CTG AAT TCG GAA GTG CTG GAG CAG TCT CAG CAG AGC ACC AGC 1230 
Glu Leu Asn Ser Glu Val Leu Glu Gin Ser Gin Gin Ser Thr Ser 
' 380 385 3 9 o 

CTT ACA TTT GGA GAA GGT GCC GAA TCT CCA GGG GGC CAG AGC TGC 1275 
Leu Thr Phe Gly Glu Gly Ala Glu Ser Pro Gly Gly Gin Ser Cys 
395 400 405 

CGG CGA GGA AAG GAA CCG AAG GTT TCC GCC GGG GAG CCG GGG TCG 1320 
Arg Arg Gly Lys Glu Pro Lys Val Ser Ala Gly Glu Pro Gly Ser 
410 415 4 2 o 

CAC CCG AGC CCT GCG CCG AGG AGA AGC CCC GCG GGT AAC AAG CAG 1365 
His Pro Ser Pro Ala Pro Arg Arg Ser Pro Ala Gly Asn Lys Gin 
425 430 435 

GCG GAC GGA GCC GCC TCG GCG CCC ACG GAG GAA GAG GAG GAG GTG 1410 
Ala Asp Gly Ala Ala Ser Ala Pro Thr Glu Glu Glu Glu Glu Val 
440 445 450 

GTT AAG GAT AGG ACC CAG CAG ACT AAA CCT CAG CCC CCG CAG CCA 1455 

Val Lys Asp Arg Thr Gin Gin Ser Lys Pro Gin Pro Pro Gin Pro 

455 460 465 

' AGC ACA GGC TCC CTG ACT GGC ACT CCT CAC CTT TCC GAG CTG TCT 1500 
' SCr Thr Gly Ser Leu T hr Gly Ser Pro His Leu Ser Glu Leu Ser 

470 475 480 

GTG AAC TCG CAG GGG GGA GTG GCC CCT GCC AAC GTG ACC TTG TCT 1545 
Val Asn Ser Gin Gly Gly Val Ala Pro Ala Asn Val Thr Leu Ser 



2 2 
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485 

CCC AAC CTG 
Pro Asn Leu 
500 

CCG CTG CTG 
Pro Leu Leu 
515 

GAG GGC CGG 
Glu Gly Arg 
530 

GCT AAG GAA 
Ala Lys Glu 

545 

GAA GTT ATC 
Glu Val He 
560 

GCC ATG CCG 
Ala Met Pro 
575 

CCT TTG CAC 
Pro Leu His 
590 

CGA CTT GCC 
Arg Leu Ala 
605 

TAC CAA AGA 
Tyr Gin Arg 
620 

AAG CAC CTG 



AGC CCC 
Ser Pro 

AAT GAC 
Asn Asp 

AGG AAG 
Arg Lys 

GTG TCT 
Val Ser 

ACT TCG 
Thr Ser 

GAA GCA 
Glu Ala 

AAA TTT 
Lys Phe 

CTG TGG 
Leu Trp 

ATC GGC 
He Gly 



GCG GCT 



490 

GAC ACC 
Asp Thr 
505 

CAG GCC 
Gin Ala 
520 

AGA TTC 
Arg Phe 
535 

ACC ACC 
Thr thr 
550 

TGG TTT 
Trp Phe 

565 

CTG AAA 
Leu Lys 
580 

CAT ACT 
His Thr 
595 

GAA GGC 
Glu Gly 
610 

GAT GTC 
Asp Val 
625 

CAC CTG 



AAG CAG GCC 
Lys Gin Ala 

TGC CCC CGG 
Cys Pro Arg 

CCA ACT GAT 
Pro Thr Asp 

GAG CGA ACA 
Glu Arg Thr 

CAG AGC ACA 
Gin Ser Thr 

AGT CTC ATA 
Ser Leu He 

AAT TTT CTC 
Asn Phe Leu 

CGC TCA AAT 
Arg Ser Asn 

ATG CTG AAG 
Met Leu Lys 



TGG AAG CAC 



495 

TCT CCC TTG 
Ser Pro Leu 
510 

ACG GAC GAT 
Thr Asp Asp 
525 

AAA GCG TAC 
Lys Ala Tyr 
540 

TAT CTG AAG 
Tyr Leu Lys 

555 

GTG AGC AAA 
Val Ser Lys 
570 

TTC CCG AAT 
Phe Pro Asn 
585 

AAG GAA ATT 
Lys Glu He 
600 

GCC CAA ATC 
Ala Gin He 
615 

AAC ATT CAG 
Asn He Gin 
630 

AGC GAG GCC 



ATC AGC 
He Ser 

GAG GAT 
Glu Asp 

TTC ATA 
Phe He 

GAT CTC 
Asp Leu 

GAG GAC 
Glu Asp 

TTT GAA 
Phe Glu 

GAG CAA 
Glu Gin 

AGA GAT 
Arg Asp 

GGC ATG 
Gly Met 



1590 



1635 



1680 



1725 



1770 



1815 



1860 



1905 



1950 



TTG GAG 1995 



9-342060 



Lys His Leu Ala Ala His Leu Trp Lys His Ser Glu Ala Leu GIu 
635 640 645 

GCC CTG GAG AAT GGA ATC AAG AGC TCC CGG CGG CTG GAG AAC TTC 2040 
Ala Leu Glu Asn Gly He Lys Ser Ser Arg Arg Leu Glu Asn Phe 
650 655 660 

TGC AGA GAC TTT GAG CTG CAG AAG GTG TGT TAC CTA CCG CTC AAC 2085 
Cys Arg Asp Phe Glu Leu Gin Lys Val Cys Tyr Leu Pro Leu Asn 
665 670 675 

ACC TTC CTC CTG CGG CCA CTG CAC CGG CTC ATG CAC TAC AAG CAG 2130 
Thr Phe Leu Leu Arg Pro Leu His Arg Leu Met His Tyr Lys Gin 
680 685 690 

GTC CTG GAG CGG CTG TGC AAA CAC CAC CCG CCG AGC CAC GCC GAC 2175 
Val Leu Glu Arg Leu Cys Lys His His Pro Pro Ser His Ala Asp 
695 700 705 

TTC AGG GAC TGC CGA GCC GCT TTG GCA GAG ATC ACG GAG ATG GTG 2220 
Phe Arg Asp Cys Arg Ala Ala Leu Ala Glu He Thr Glu Met Val 
710 715 720 

GCA CAG CTC CAC GGT ACG. ATG ATC AAG ATG GAG AAT TTC CAG AAG 2265 
Ala Gin Leu His Gly Thr Met He Lys Met Glu Asn Phe Gin Lys 
725 730 735 

CTG CAC GAA CTC AAG AAA GAT TTG ATT GGC ATT GAC AAT CTT GTG 2310 
Leu His Glu Leu Lys Lys Asp Leu lie Gly He Asp Asn Leu Val 
740 745 750 

GTT CCG GGA AGG GAG TTC ATC CGT CTG GGC AGC CTC AGC AAG CTC 2355 
Val Pro Gly Arg Glu Phe He Arg Leu Gly Ser Leu Ser Lys Leu 
755 760 765 

TCG GGG AAG GGG CTC CAG CAG CGC ATG TTC TTC CTG TTC AAC GAC 2400 
Ser Gly Lys Gly Leu Gin Gin Arg Met Phe Phe Leu Phe Asn Asp 
770 775 780 
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GTC CTG 


CTA 


TAC ACG 


AGC CGG GGG CTG 


ACG 


GCC TCC AAT 


CAG 


TTT 


2445 


Val Leu 


Leu 


Tyr Thr 


Ser Arg Gly Leu 


Thr 


Ala Ser Asn 


Gin 


Phe 




785 






790 




795 








AAA GTG 


CAC 


GGG CAG 


CTC CCG CTC TAT 


GGC 


ATG ACG ATT 


GAG 


GAG 


2490 


Lys Val 


His 


Gly Gin 


Leu Pro Leu Tyr 


Gly 


Met Thr He 


Glu 


Glu 




800 






805 




810 








AGC GAA 


GAC 


GAG TGG 


GGG GTG CCC CAC 


TGC 


CTG ACC CTC 


CGG 


GGC 


2535 


Ser Gin 


Asp 


Glu Trp 


Gly Val Pro His 


Cys 


Leu Thr Leu 


Arg 


Gly 




815 






820 




825 








CAG CGG 


CAG 


TCC ATC 


ATC GTG GCC GCC 


AGT 


TCT CGG TCC 


GAG 


ATG 


2580 


Gin Arg 


Gin 


Ser He 


He Val Ala Ala 


Ser 


Ser Arg Ser 


Glu 


Met 




830 






835 




840 








GAG AAG 


TGG 


GTT GAG 


GAC ATC CAG ATG 


GCC 


ATT GAC CTG 


GCG 


GAG 


2625 


Glu Lys 


Trp 


Val Glu 


Asp He Gin Met 


Ala 


lie Asp Leu 


Ala 


Glu 




845 






850 




855 








AAG AGC 


AGC 


AGC CCC 


GCC CCT GAG TTC 


CTG 


GCC AGC AGC 


CCC 


CCT 


2670 


Lys Ser 


Ser 


Ser Pro 


Ala Pro Glu Phe 


Leu 


Ala Ser Ser 


Pro 


Pro 




860 






865 




870 








GAC AAC 


AAG 


TCC CCT 


GAT GAA GCC ACC 


GCG 


GCT GAC CAG 


GAG 


TCA 


2715 


Asp Asn 


Lys 


Ser Pro 


Asp Glu Ala Thr 


Ala 


Ala Asp Gin 


Glu 


Ser 




875 






880 




885 








GAG GAT 


GAC 


CTG AGC 


GCC TCG CGC ACA 


TCG 


CTG GAG CGC 


CAG 


GCC 


2760 


Glu Asp 


Asp 


Leu Ser 


Ala Ser Arg Thr 


Ser 


Leu Glu Arg 


Gin 


Ala 




890 






895 




900 








CCG CAC 


CGC 


GGC AAC 


ACA ATG GTG CAC 


GTG 


TGC TGG CAC 


CGC 


AAC 


2805 


Pro His 


Arg 


Gly Asn 


Thr Met Val His 


Val 


Cys Trp His 


Arg 


Asn 




905 






910 




915 








ACC AGC 


GTC 


TCC. ATG 


GTG GAC TTC AGC 


ATC 


GCA GTG GAG 


AAT 


CAG 


2850 


Thr Ser 


Val 


Ser Met 


Val Asp Phe Ser 


He 


Ala Val Glu 


Asn 


Gin 
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920 925 930 

TTG TCT GGA AAC CTG CTG AGG AAA TTC AAA AAC AGC AAC GGG TGG 2895 
Leu Ser Gly Asn Leu Leu Arg Lys Phe Lys Asn Ser Asn Gly Trp 
935 940 945 

CAG AAG CTG TGG GTG GTG TTC ACA AAC TTC TGC CTG TTC TTC TAC 2940 
Gin Lys Leu Trp Val Val Phe Thr Asn Phe Cys Leu Phe Phe Tyr 

950 . 955 960 

AAA TCA CAC CAG GAC AAT CAT CCC CTT GCC AGC CTG CCT CTG CTC 2985 
Lys Ser His Gin Asp Asn His Pro Leu Ala Ser Leu Pro Leu Leu 
965 970 975 

GGC TAC TCG CTC ACC ATC CCC TCT GAG TCC GAG AAC ATC CAG AAA 3030 
Gly Tyr Ser Leu Thr He Pro Ser Glu Ser Glu Asn He Gin Lys 
980 985 990 

GAC TAC GTG TTC AAG. CTG CAC TTC AAG TCC CAC GTC TAC TAC TTC 3075 
Asp Tyr Val Phe Lys Leu His Phe Lys Ser His Val Tyr Tyr Phe 
995 1000 10Q5 

AGG GCG GAA AGC GAG TAC ACG TTC GAA AGG TGG ATG GAA GTG ATC 3120 
Arg Ala Glu Ser Glu Tyr Thr Phe Glu Arg Trp Met Glu Val lie 
1010 1015 1020 

CGC AGT GGC ACC AGC TCT GCC TCG CGA CCC CAC GTG TTG AGC CAC 3165 
Arg Ser Ala Thr Ser Ser Ala Ser Arg Pro His Val Leu Ser His 
1025 1030 1035 

AAA GAG TCT CTT GTG TAT TGA TGGCCGGACA CACTCGTTTC CGCAGTGGCT 3216 
Lys Glu Ser Leu Val Tyr 



1040 



GCTTTCCTGG AAGACGTTTC CTTTCTTCTG TATTAATGAA GCCTGGTAAA ATTAACACCT 3276 
GTCTGAAAAT CAAAAACATG GCTTCCCAGC AGCTCTCCTG TCTCCACAGC CGCGTTTTTT 3336 
AACCCCGACC TCTCAGCGTT TGAATGAACA GCGCTCCCAC CTCCAGTCCT GGCATCCGCT 3396 
GGGGGCGCTG TTCTTTAGCT AGTGCCAGTA TTAAAACATT GTCATT 3442 
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mnomm. : *w k 

Met Gly Glu He Glu Gin Arg Pro Thr Pro Gly Ser Arg Leu Gly 
1 5 10 15 

Ala Pro Glu Asn Ser Gly He Ser Thr Leu Glu Arg Gly Gin Lys 
16 20 25 30 

Pro Pro Pro Thr Pro Ser Gly Lys Leu Val Ser lie Lys He Gin 
31 35 40 45 

Met Leu Asp Asp Thr Gin Glu Ala Phe Glu Val Pro Gin Arg Ala 
46 50 55 60 

Pro Gly Lys Val Leu Leu Asp Ala Val Cys Asn His Leu Asn Leu 
61 65 70 75 

Val Glu Gly Asp Tyr Phe Gly Leu Glu Phe Pro Asp His Lys Lys 
76 80 85 90 

He Thr Val Trp Leu Asp Leu Leu Lys Pro lie Val Lys Gin lie 
91 95 100 105 

Arg Arg Pro Lys His Val Val Val Lys Phe Val Val Lys Phe Phe 
106 110 115 120 

Pro Pro Asp His Thr Gin Leu Gin Glu Glu leu Thr Arg Tyr Leu 
121 125 130 135 

Phe Ala Leu Glii Val Lys Gin Asp Leu Ala Gin Gly Arg Leu Thr 
136 140 145 150 

Cys Asn Asp Thr Ser Ala Ala Leu Leu lie Ser His He Val Gin 
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151 



155 



!60 165 
Ser Glu He Gly Asp Phe Asp Glu Ala Leu Asp Arg GIu His Leu 

166 17 ° 175 

Ala Lys Asn Lys Tyr He Pro Gin Gin As P Ala Leu Glu Asp Lys 

lie Val Glu Phe His His Asn His He Gly Gin Thr Pro Ala Glu 
196 200 205 210 

Ser Asp Phe Gin Leu Leu Glu He Ala Arg Arg Leu Glu Met Tyr 

Gly He Arg Leu His Pro Ala Lys Asp Arg Glu Gly Thr Lys He 

Asn Leu Ala Val Ala Asn Thr Gly He Leu Val Phe Gin Gly Phe 
Ul 245 250 255 

Thr Lys He Asn Ala Phe Asn Trp Ala Lys Val Arg Lys Leu Ser 

256 260 265 270 

Phe Lys Arg Lys Arg Phe Leu lie Lys Leu Arg Pro As P Ala Asn 

271 275 280 285 

Ser Ala Tyr Gin Asp Thr Leu Glu Phe Leu Met Ala Ser Arg Asp 

P 286 

Phe Cys Lys Ser Phe Tr P Lys He Cys Val Glu His His Ala Phe 

Phe Arg Leu Phe Glu Glu Pro Lys Pro Lys Pro Lys Pro Val Leu 

316 320 325 330 

Phe Ser Arg Gly Ser Ser Phe Arg Phe Ser Gly Arg Thr Gin Lys 

345 

' GI " Val Uu As P T * r VaI Glu Gly Gly His Lys Lys Val Gin 

346 350 355 36O 

Phe Glu Arg Lys His Ser Lys He His Ser He Arg Ser Leu Ala 

361 365 370 375 
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Ser Gin Pro Thr Glu Leu Asn Ser Glu Val Leu Glu Gin Ser Gin 
376 380 385 390 

Gin Ser Thr Ser Leu Thr Phe Gly Glu Gly Ala Glu Ser Pro Gly 
391 395 400 405 

Gly Gin Ser Cys Arg Arg Gly Lys Glu Pro Lys Val Ser Ala Gly 
406 410 415 420 

Glu Pro Gly Ser His Pro Ser Pro Ala Pro Arg Arg Ser Pro Ala 
421 425 430 435 

Gly Asn Lys Gin Ala Asp Gly Ala Ala Ser Ala Pro Thr Glu Glu 
436 440 445 450 

Glu Glu Glu Val Val Lys Asp Arg Thr Gin Gin Ser Lys Pro Gin 
451 455 460 465 

Pro Pro Gin Pro Ser Thr Gly Ser Leu Thr Gly Ser Pro His Leu 
466 470 475 480 

Ser Glu Leu Ser Val Asn Ser Gin Gly Gly Val Ala Pro Ala Asn 
481 485 490 495 

Val Thr Leu Ser Pro Asn Leu Ser Pro Asp Thr Lys Gin Ala Ser 
496 500 505 510 

Pro Leu He Ser Pro Leu Leu Asn Asp Gin Ala Cys Pro Arg Thr 
511 515 520 525 

Asp Asp Glu Asp Glu Gly Arg Arg Lys Arg Phe Pro Thr Asp Lys 
526 530 535 540 

Ala Tyr Phe He Ala Lys Glu Val Ser Thr Thr Glu Arg Thr Tyr 
541 545. 550 555 

Leu Lys Asp Leu Glu Val He Thr Ser Trp Phe Gin Ser Thr Val 
556 560 565 570 

Ser Lys Glu Asp Ala Met Pro Glu Ala Leu Lys Ser Leu He Phe 
571 575 580 585 

Pro Asn Phe Glu Pro Leu His Lys Phe His Thr Asn Phe Leu Lys 
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586 590 595 600 

GIu lie GIu Gin Arg Leu Ala Leu Trp Glu Gly Arg Ser Asn Al; 



la 
615 

Gin He Arg Asp Tyr Gin Arg He Gly Asp Val Met Leu 



601 605 610 



616 620 625 



Lys Asn 
630 

He Gin Gly Met Lys His Leu Ala Ala His Leu Trp Lys His Ser 

631 635 640 6 45 

Glu Ala Leu Glu Ala Leu Glu Asn Gly He Lys Ser Ser Arg Arg 

646 650 655 660 

Leu Glu Asn Phe Cys Arg Asp Phe Glu Leu Gin Lys Val Cys Tyr 

661 665 670 675 

Leu Pro Leu Asn Thr Phe Leu Leu Arg Pro Leu His Arg Leu 



676 680 685 



Met 
690 

His Tyr Lys Gin Val Leu Glu Arg Leu Cys Lys His His Pro Pro 
691 695 700 705 

Ser His Ala Asp Phe Arg Asp Cys Arg Ala Ala Leu Ala Glu He 

Thr Glu Met Val Ala Gin Leu His Gly Thr Met He Lys Met Glu 

721 725 730 735 

Asn Phe Gin Lys Leu His Glu Leu Lys Lys Asp Leu He Gly Tie 

736 740 745 750 

Asp Asn Leu Val Val Pro Gly Arg Glu Phe He Arg Leu Gly Ser 

751 755 760 765 

Leu Ser Lys Leu Ser Gly Lys Gly Leu Gin Gin Arg Met Phe Phe 
« 766 . 770 7 75 7g0 

, Leu Phe Asn Asp Val Leu Leu Tyr Thr Ser Arg Gly Leu Thr Ala 

781 785 • 790 795 

Ser Asn Gin Phe Lys Val His Gly Gin Leu Pro Leu Tyr Gly Met 



796 800 805 



810 

3 0 10-31038 1 ?. 
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Thr He' Gin GIu Ser Glu Asp Glu Trp Gly Val Pro His Cys Leu 
811 815 820 825 

Thr Leu Arg Gly Gin Arg Gin Ser He He Val Ala Ala Ser Ser 
826 830 835 840 

Arg Ser Glu Met Glu Lys Trp Val Glu Asp He Gin Met Ala He 
841 845 850 855 

Asp Leu Ala Glu Lys Ser Ser Ser Pro Ala Pro Glu Phe Leu Ala 
856 860 865 870 

£ Ser Ser Pro Pro Asp Asn Lys Ser Pro Asp Glu Ala Thr Ala Ala 
871 875 880 885 

Asp Gin Glu Ser Glu Asp Asp Leu Ser Ala Ser Arg Thr Ser Leu 
886 890 895 900 

Glu Arg Gin Ala Pro His Arg Gly Asn Thr Met Val His Val Cys 
901 905 910 915 

Trp His Arg Asn Thr Ser Val Ser Met Val Asp Phe Ser lie Ala 
916 920 925 930 

Val Glu Asn Gin Leu Ser Gly Asn Leu Leu Arg Lys Phe Lys Asn 
931 935 940 945 

9- Ser Asn Gly Trp Gin Lys Leu Trp Val Val Phe Thr Asn Phe Cys 
946 950 955 960 

Leu Phe Phe Tyr Lys Ser His Gin Asp Asn His Pro Leu Ala Ser 
961 965 970 975 

Leu Pro Leu Leu Gly Tyr Ser Leu Thr He Pro Ser Glu Ser Glu 
, 976 980 985 990 

Asn lie Gin Lys Asp Tyr Val Phe Lys Leu His Phe Lys Ser His 
991 995 1000 1005 

Val Tyr Tyr Phe Arg Ala Glu Ser Glu Tyr Thr Phe Glu Arg Trp 
1006 1010 1015 1020 

Met Glu Val lie Arg Ser Ala Thr Ser Ser Ala Ser Arg Pro His 
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1021 1025 i 0 3 0 

Val Leu Ser His Lys Glu Ser Leu Val Tyr 
1036 1040 



1035 



SB#I## : 3 
WMO&Z : 25 

CATACCGGTA AGTGGGGCAA GACTG 25 

I23Wf:4 
U¥\(D^ : 20 



mm 

TGCCCAGTTC AGGTCTCTTA 20 



SHM##:5 
mno^ : 20 

TGCTACTTCA TCGACCCCAT 20 
: 6 



3 2 



MW<D&i£ : 20 

mom : 

AAAGACCTCA CCCTCCATCT 20 

mpm^ : 7 

SWOfiS : 20 

GTCGATTACG TGGAGAGCTA 20 

SW## : 8 
S5!I©.*S : 20 

MM 

ATGAACTTCT TCACCAGCTC 20 
: 9 

ffi#l©*3 : 20 

I2#r 
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GTCAAGGCTG AGAACGGGAA 20 

K*J##- : 10 
K#l©fi3 : 20 
m&J<DM : WM. 

K#l 

0 TCCACCACCC TGTTGCTGTA 20 

K#f## : 11 
K#I©fi£ : 20 

mm 

ATCAGACCCA GCTCCCAAAG 20 

♦ mm** : 12 

'KflfO.fi 3-.: 20 

K^j©a':S[a 

■Kflf 

» CACAGACCCA GCTCCCAAAC 20 

mm&% : i3 

.KflJOfiS : 20 

KfllOM : ^ 



mom : 
Ear 

CCTTCAGGAA AACTCGTGTC 20 

@B#J## : 14 
ie^rj©*$ : 20 

-.mm 

mom : 
mm 

TTGGAGTTGT GTGTGGTCAG 20 

B2#I&#:15 
IH^J©*$ : 25 

ib^jom : mm 
mom : -#n 

h#n^- : fig|# 

GCCAAAATAG TCACCTTCCA CGAGG 25 

BB#l#-t : .16 
BB#I<Z):ft£ : 20 

mm 

CCTTCAGGAA AACTCGTGTC 20 



9 
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mpm% : i6 

'BBEfOfiS : 29 
m<DW :/-•*» 

• . ffiHf ' ■ ' ■ 

AAACGRAAGA AYGTRTGRTG YTCWACACA 29 
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[Document Name] Specification 
[Title of the Invention] 
Human Fetus Chondrocyte-Derived Gene 

[ Claims ] 

[ Claim 1 ] A protein having an ezrin-like domain, 
a Dbl domain and a pleckstrin domain in one molecule. 

[ Claim 2 ] A protein having an amino acid sequence 
set forth in SEQ ID NO: 2 in the sequence listing. 

[ Claim 3 ] Aprotein comprising an amino acid sequence 
set forth in SEQ ID NO: 2 in the sequence listing in which 
one to several amino acids have been deleted, substituted 
or added, wherein 

(1) an amino acid sequence of a portion of the protein 
corresponding to an amino acid sequence ranging from a 1 st 
to a 374 th amino acid in SEQ ID NO: 2 in the sequence listing 
has a homology of 85% or more to an amino acid sequence ranging 
from a 1 st to a 374 th amino acid in the SEQ ID NO: 2, 

(2) an amino acid sequence of a portion of the protein 
corresponding to an amino acid chain ranging from a 544 th 
to a 737 th amino acid in SEQ ID NO: 2 in the sequence listing 
has a homology of 8 5% or more to an amino acid sequence ranging 
from a 544 th to a 737 th amino acid in the SEQ ID NO: 2, and 

(3) an amino acid sequence of a portion of the protein 
corresponding to an amino acid chain ranging from a 7 64 th 
to an 854 th amino acid in SEQ ID NO: 2 in the sequence listing 
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has a homology of 85% or more to an amino acid sequence ranging 
from a 764 th to an 854 th amino acid in the SEQ ID NO: 2. 

[ Claim 4 ] DNA encoding a protein according to any 
one of Claims 1 to 3 . 

[ Claim 5 ] DNA comprising a base sequence ranging 
from a 49 th to a 3183 rd base in a base sequence set forth 
in SEQ ID NO: 1 or a base sequence complementary thereto. 

[ Claim 6 ] DNA hybridized under stringent conditions 
with DNA according to Claim 5. 

[ Claim 7 ] DNA comprising a base sequence set forth 
in SEQ ID NO: 1 or a base sequence complementary thereto. 

[ Claim 8 ] DNA comprising a base sequence ranging 
from a 49th to a 3183rd base in a base sequence set forth 
in SEQ ID NO: 1 or a base sequence complementary thereto. 

[ Claim 9 ] An antibody against the protein according 
to any one of claims 1 to 3 . 

[ Claim 10 ] A method for screening a regulator of 
cell differentiation induction using a protein according 
to any one of Claims 1 to 3 . 

[ Claim 11 ] A method for screening an anti-tumor agent 
using a protein according to any one of Claims 1 to 3 . 
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[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Pertains] 

This invention relates to a gene expressed specifically 
in differentiated human chondrocytes, a protein encoded by 
the gene, and an antibody against the protein. 

[0002] 

[Prior Art] 

It [sic] is indispensable in analyzing the 
differentiation of cartilage and the mechanism of 
transmutation, and important in the development of gene 
therapy for degenerative joint disease, chronic rheumatism 
and the like . No methods for the monolayer culturing of human 
chondrocytes in a differentiated state have been established, 
so that the search for a gene specifically expressed in 
chondrocytes in a differentiated state and the analysis of 
the properties of a protein encoded by a gene have 
conventionally been inadequate. 

[0003] 

Recently, however, the inventors of the present 
invention have established a method for the monolayer 
culturing of human chondrocytes in a differentiated state 
(M. Shen, T. Kawamoto, 

W. Yan, K. Nakamasu, M. Tamagami, Y. Koyano, M. Noshiro, 
and Y. Kato, "Biochemical and Biophysical Research 
Communications 236, 294-298 (1977)), and the search for a 
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gene specifically expressed in chondrocytes in a 
differentiated state derived from a human using the culture 
method and a description of the properties of a protein 
encoded by the gene has been strongly desired. 
5 [0004] 

[ Problems to be Solved by the Invention ] 
A main object of the present invention is to acquire 
a novel gene specifically expressed in chondrocytes in a 
differentiated state using a method for the monolayer 
10 culturing of the aforementioned chondrocytes in a 

differentiated state derived from a human. 
[0005] 

[ Means for Solving the Problems ] 

The inventors of the present invention have carried 
15 out a search for a gene whose expression between a 

differentiated chondrocyte and a dedifferentiated 
chondrocyte is different using a method for cultivating 
chondrocytes in a differentiated state as already reported, 
have discovered a gene specifically expressed in the former 
20 chondrocyte, and have completed the present invention. 

[0006] 

More specifically, the present invention provides a 
protein having an amino acid sequence set forth in SEQ ID 
NO: 2 in the sequence listing. 
25 [0007] 

The invention also provides a protein comprising the 
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amino acid sequence set forth in SEQ ID NO: 2 in the 
sequence listing in which one to several amino acids have 
been deleted, substituted or added, and the protein being 
such that (1) an amino acid sequence of a portion of the 
protein corresponding to an amino acid sequence ranging from 
the 1st to 374th amino acids in SEQ ID NO: 2 has homology 
of 85% or more to the amino acid sequence ranging from the 
1st to 374th amino acids in the SEQ ID NO: 2, (2) an amino 
acid sequence of a portion of the protein corresponding to 
an amino acid sequence ranging from the 544th to 737th amino 
acids in SEQ ID NO: 2 has homology of 85% or more to the 
amino acid sequence ranging from the 544th to 737th amino 
acids in the SEQ ID NO: 2, and (3) an amino acid sequence 
of a portion of the protein corresponding to an amino acid 
sequence ranging from the 7 64th to 854th amino acids in SEQ 
IDNO: 2 has homology of 85% or more to the amino acid sequence 
ranging from the 7 64th to 854th amino acids in the SEQ ID 
NO: 2 . 

[0008] 

Further, the present invention also provides DNA 
encoding the protein mentioned above. 
[0009] 

Further, the present invention also provides DNA 
comprising a base sequence ranging from a 49th to a 3183rd 
base in a base sequence set forth in SEQ ID NO: 1 or a base 
sequence complementary thereto. 
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[0010] 

Further, the present invention also provides DNA 
hybridized under stringent conditions with DNA mentioned 
above . 

[0011] 

Further, the present invention also provides DNA 
comprising a base sequence set forth in SEQ ID NO: 1 or a 
base sequence complementary thereto. 

Further, the present invention also provides DNA 
comprising a base sequence ranging from a 49th to a 3183rd 
base in a base sequence set forth in SEQ ID NO: 1 or a base 
sequence complementary thereto. 

[0012] 

Further, the present invention also provides an 
antibody against the aforementioned protein according to 
the present invention. 

[0013] 

In further detail, an amino acid sequence for a protein 
according to the present invention includes three domains, 
those being an ezrin-like domain, a Dbl homology (DH) domain, 
and a pleckstrin homology (PH) domain in order from the 
N-terminus in one molecule . Accordingly, this novel protein 
has the potential to be an extremely important factor in 
controlling the activity of an Rho family existing near the 
cell membrane and regulating the functions of the act in-based 
cytoskeleton responsible for the maintenance of cell shape 
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and motility. 
[0014] 

It becomes possible, moreover, to develop a drug 
for regulating cell differentiation induction or the 
proliferation of cancer, by activating or inhibiting the 
function of the protein according to the invention. 
[0015] 

[Embodiments of the Invention] 

Embodiments for the present invention are described 
below. 

[0016] 

An amino acid sequence set forth in SEQ ID NO: 2 in 
the sequence listing is derived from DNA discovered by the 
invention that is set forth in SEQ ID NO: 1 in the sequence 
listing, and became known for the first time as a result 
of searching for a gene expressed specifically in 
chondrocytes in a differentiated state as set forth in the 
embodiments described below . The protein having this derived 
amino acid sequence is called CDEP in the present 
specification . 

[0017] 

The total nucleotide sequence of the gene encoding 
the CDEP (the gene will be referred to as CDEP cDNA) is 
described in SEQ ID NO: 1 in the sequence listing. The 
correspondences with amino acids deduced from the resulting 
nucleotide sequence are set forth in SEQ ID NO: 1 in 
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the sequence listing, and Fig. 1 (amino acids are showed 
as three characters) . 
[0018] 

CDEP cDNA includes an open reading frame of 3135 bp 
starting with the first ATG codon existent on the 49th 
nucleotide. Since an in-frame stop codon is present 
upstream from the 5' -region (the 34thnucleotide) , moreover, 
the first ATG is defined as an initiation codon. 

[0019] 

Thus, CDEP is assumed to comprise 1,045 amino acid 
residues, and its molecular weight is calculated at 118.6 
kDa. 

[0020] 

The amino acid sequence of CDEP derived from the 
aforementioned base sequence is mentioned in SEQ ID NO: 2 
in the sequence listing and in FIG. 1 . Based on the obtained 
amino acid sequence, the amino acid sequence is found to 
lack a signal peptide for secretion and a hydrophobic region 
of a transmembrane or membrane-bound domain. 

[0021] 

At least three polyadenylation signals and 
polyadenylation sites are found to exist (Fig. 1) . The total 
length of 3287 bp, 3306 bp or 3442 bp, excluding the poly (A) 
tract, is consistent with the size of mRNA (3.5 kb, indicated 
by an arrow as 3.5 kb in Fig. 2(a) ) determined by northern 
blotting analysis to be described below. 
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[0022] 

The results of a homology search of the derived amino 
acid sequence using a protein database shows that the CDEP 
of the prevent invention includes the three functional 
domains of an ezurin-like [sic] domain, a DH domain, and 
a PH domain (FIGS, 1, 3, and 4) . No protein had been known 
before having an ezrin-like domain, DH domain and a PH domain; 
the CDEP according to the present invention is the first 
such example. 

[0023] 

The ezrin-like domain that CDEP has refers to the one 
conserved in a band 4 . 1 super family, including ezrin, radixin, 
moesin, and band 4.1 that have been known. Fig. 3 shows 
the homology of the ezrin-like domain of CDEP to them. It 
can be seen that the ezrin-like domain of CDEP has homology 
of 27.5% to ezrin, and homology of 43.7% to band 4.1. 

[0024] 

Ezrin and other such proteins are believed to play 
the role of a linker protein between the cytoskeleton and 
the cell membrane. Recently, a number of proteins have been 
reported having an ezrin-like domain in the N- terminal region, 
and among these proteins, merlin is known to be a tumor 
suppressor molecule which is a cause of neurofibroma type 
2, and PTPMEG1 and PTPH1 are known to be members of a 
cytoplasmic protein tyrosine phosphatase (PTP) family. 

[0025] 
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These proteins are known to take part in the 
transmission of signals from outside of the cell to the 
inside of the cell at the boundary between the cell membrane 
and the cytoskeleton . A notable fact is that ezrin, radixin, 
and moesin (these are called ERM proteins) bind to a 
cytoplasmic domain of CD44, a hyaluronate receptor, through 
their N-terminal region. Also noticeable is that the 
binding of the ERM proteins to CD44 is enhanced by GTP 
yS, andmarkedly suppressedby C3 toxin, a specif ic inhibitor 
of Rho. As noted from these facts, GTP-Rho is required for 
the formation of a CD44/ERM protein complex. 

[0026] 

Further, CDEP also has the DH and PH domains. The Rho 
GEF family, including Dbl, Ost, Ect2 and Lbc which are 
oncogene products, and FGD1 which is a causative gene for 
faciogenital dysplasia, also includes the DH domain, and 
is known to be bound directly to the PH domain (DH-PH sequence) 
at the C-terminus; the homology of the CDEP in terms of the 
DH domain is 22.9% for Dbl, 22.9% for Ost, 22.3% for Ect2, 
and 25.6% for FGD1 (FIG. 4). 

[0027] 

Here, Rho GEF is known to convert GDP-Rho (inactive 
type), in particular, into GTP-Rho (active type) , while Ras 
GEFs are known to convert GDP-Ras into GTP-Ras. 

[0028] 

Rho and Ras belong to a small GTP-binding protein 
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superf amily, and are known to take part in intracellular 
signal transduction. The superf amily is divided into five 
subfamilies, i.e., Ras, Rho, Rab, Arf, and other. The Rho 
subfamily (Rho, Rac, and Cdc42) is known to control the 
morphology, migration, aggregation and adhesion of cells 
by contraction of actin filaments. It is also known that 
some regulators of Rho, such as GEFs and GTPase-activating 
proteins (GAPs), are present upstream in the Rho cascade. 
[0029] 

It is further known that the DH-PH domain is necessary 
for Rho GEF activity, while the Cdc-25 domain is necessary 
for Ras GEF activity; some of Ras GEF family members, such 
as Ras-GRF and Sos, have Ras GEF activity, but have no Rho 
GEF activity, even though they have DH-PH domain in addition 
to Cdc-2 5 domain. 

[0030] 

The CDEP according to the present invention has no 
Cdc-25 domain but includes the DH-PH domain as set forth 
above, so the CDEP is thought to be a member of the Rho GEF 
family rather than the Ras GEP family. 

[0031] 

The ERM proteins having the ezrin-like domain are known 
to be involved in signal transduction leading to 
morphological changes of cells through the formation of a 
CD4 4 /ERM/ actin complex . Formation of this complex requires 
the activity of Rho by Rho GEF. CDEP obtained in the 



invention is found to be a very unique protein containing 
an ezrin-like domain and an Rho GEF-like domain in one 
molecule (Fig. 5) . This is suggestive of a possibility that 
this substance will modify signal transduction in the CD44 
path and/or a pathmediated by other receptor. Furthermore, 
many members of the Rho GEF family become oncogenes for lack 
of the N-terminal region. This finding suggests that CDEP 
plays an important role in controlling the adhesion, 
diffusion, migration, proliferation, and differentiation 
of cells, including chondrocytes. 
[0032] 

Therefore, the CDEP protein of the invention includes 
not only a protein having the amino acid sequence set forth 
in SEQ ID NO: 2, but also a protein having a novel amino 
acid sequence comprising the amino acid sequence of SEQ ID 
NO. 2 in which one to several amino acids have been deleted, 
substituted or added, the novel amino acid sequence having 
an ezrin-like domain, a DH domain, and a PH domain in the 
molecule . Particularly, the CDEP protein includes a protein 
in which an amino acid sequence ranging from the 1st to 373rd 
amino acids in SEQ ID NO: 2 (called ezrin-like domain) has 
homology of 70% or more (preferably 85% or more) to the amino 
acid sequence of the SEQ ID NO: 2, in which an amino acid 
sequence ranging from the 544th to 737th amino acids in SEQ 
ID NO: 2 (called DH domain) has homology of 70% or more 
(preferably 85% or more) to the amino acid sequence of the 



SEQ ID NO: 2, and in which an amino acid sequence ranging 
from the 764th to 854th amino acids in SEQ ID NO: 2 (called 
PH domain) has homology of 70% or more (preferably 85% or 
more) to the amino acid sequence of the SEQ ID NO: 2. 
[0033] 

The protein having such amino acid sequences has 
substantially the same domains as ezrin-like, DH and PH 
domains characteristic of CDEP, and is thus presumed to have 
substantially the same biochemical functions as does CDEP. 

[0034] 

Further, the DNA according to the present invention 
comprises not only an amino acid sequence for encoding the 
aforementioned CDEP, but also the amino acid sequence set 
forth in SEQ ID NO: 2 in which one to several amino acids 
have been deleted, substituted or added; and the DNA 
according to the present invention also includes DNA for 
encoding a protein having a novel amino acid sequence having 
an ezrin-like domain, and DH and PH domains in the molecule . 
Particularly, the aforementioned DNA includes DNA for 
encoding a protein in which the amino acid sequence ranging 
from the 1 st to the 373 rd amino acids inSEQIDNO: 2 (ezrin-like 
domain) has 85% or more homology with the amino acid sequence 
in SEQ ID NO: 2, and the amino acid sequence ranging from 
the 544 th to the 737 th amino acids in SEQ ID NO: 2 (DH domain) 
has 85% or more homology with the amino acid sequence in 
SEQ ID NO: 2, and the amino acid sequence ranging from the 
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764 th to the 854 th amino acids in the SEQ ID NO: 2 (PH domain) 
has 85% or more homology with the amino acid sequence in 
the SEQ ID NO: 2 . 
[0035] 

The DNA "encoding or coding for a protein" refers to 
DNA, if double-stranded, in which one of the complementary 
two strands has a nucleotide sequence coding for the protein . 

[0036] 

Replacement, deletion and insertion of an amino acid 
sequence can be caused by introducing a mutation such as 
replacement, deletion, or insertion of a nucleotide in the 
base sequence using a publicly known method such as 
site-specific mutagenesis, and such a method can easily be 
chosen by a person skilled in the art. 

[0037] 

To obtain a protein according to the present invention, 
production with an ordinary genetic engineering technique 
or the like may be used. 

[0038] 

The DNA of the present invention includes DNA 
comprising a base sequence ranging from the 49 th to the 3183 rd 
amino acid in the base sequence set forth in SEQ ID NO: 1 
or a base sequence complementary thereto. 

[0039] 

Further, the invention includes DNA hybridized under 
stringent conditions with the aforementioned DNA. 
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[0040] 

Stringent conditions refer to those under which a 
so-called specific hybrid is formed, and a non-specific 
hybrid is not formed. While it is difficult to express these 
conditions clearly as numerical values, one example of 
conditions may be given wherein the temperature is in a range 
from the Tm of a hybrid of nucleic acids with a high homology, 
e.g., a hybrid with completely matching nucleic acids, to 
20°C lower than the Tm, or where DNAs having 80% or higher 
homology are hybridized andnucleic acids with lower homology 
are not hybridized. 

[0041] 

The aforementioned DNA according to the present 
invention can be synthesized on the basis of one of the base 
sequences determined by the invention as indicated in the 
Embodiments below. The DNA can also be obtained from 
chromosomal DNA by hybridization or PCR using a probe or 
an oligonucleotide primer prepared based on the base sequence . 
Alternatively, the DNA can be obtainedby carrying out RT-PCR 
using cartilage mRNA, and screening the cartilage or other 
cDNA library using a polynucleotide having a base sequence 
encoding all or part of DEC1 as a probe. 

[0042] 

Further, the aforementioned protein according to the 
present invention can be produced by inserting the DNA of 
the present invention into a publicly known expression vector 
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to construct a recombinant plasmid, introducing this 
recombinant plasmid into a cell to obtain a transf ormant , 
culturing the transf ormant in a suitable medium, causing 
the protein of the present invention to form and accumulate 
in the culture, and collecting the protein from the culture . 
[0043] 

Ahost-vector system ordinarily used in the expression 
of a foreign protein may be used as the cell and expression 
vector; examples that may be given are combinations of 
prokaryotic cells such as Escherichia coli and suitable 
expression vectors, and of eucaryotic cells such as mammalian 
cells and suitable expression vectors. The culture media 
and culture conditions maybe selected arbitrarily according 
to the cells used. 

[0044] 

The protein of the present invention may be expressed 
as a fusion protein combined with another protein . The entire 
length of the protein of the present invention may be 
expressed, or a part may be expressed as a partial peptide. 

[0045] 

The culture refers to a culture medium and cells in 
the culture medium; collection of the protein of the present 
invention from the culture can be carried out with a publicly 
known purification method for proteins using the activity, 
etc . , of the aforementioned protein of the present invention 
as an indicator. 
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[0046] 

An antibody which can bind to the protein according 
to the present invention (hereinafter, referred to as the 
antibody of the invention) can be prepared according to a 
customary method using the protein of the present invention 
as an antigen. The antigen of the present invention may be 
polyclonal or monoclonal. 

[0047] 

The protein of the present invention may be used 
unchanged as an antigen, but it is preferably used as an 
antigen after being joined to a carrier protein such as 
keyhole limpet hemocyanin, bovine serum albumin or ovalbumin, 
and/or in combination with an adjuvant. 

[0048] 

The polyclonal antibody may be obtained by immunizing 
an animal such as a mouse, rabbit, guinea pig or sheep with 
a subcutaneous, intraperitoneal, or intravenous injection 
of the aforementioned antigen, and collecting serum from 
the immunized animal. 

[0049] 

The monoclonal antibody may be obtained, for example, 
in the following manner. After immunizing an animal such 
as a mouse, rabbit, guinea pig, or sheep with a subcutaneous, 
intraperitoneal, or intravenous injection of the 
aforementioned antigen, the spleen or lymph node is removed, 
a cell removed therefrom is fused with a myeloma cell derived 



preferably from an animal the same type as the immunized 
animal to obtain a hybridoma, and a cell strain which 
continuously produces from the resulting hybridoma 
antibodies specific to the aforementioned antigen is 
selected by repeated screening and cloning. The cell strain 
thus selected is cultured in a suitable medium to produce 
monoclonal antibodies in themedium. Alternatively, the cell 
strain may be cultured In vi\^o such as intraperitoneally 
in the mouse to produce antibodies in ascitic fluid or the 
like. 

[0050] 

Methods for purification of the resulting polyclonal 
and monoclonal antibodies include salting out with ammonium 
sulfate, ion exchange chromatography using a DEAE cellulose 
column or the like, affinity chromatography using a protein 
A column or the like, and immunoadsorbent chromatography. 
The antibody of the present invention can be detected with 
a method such as immunoassay using the protein of the present 
invention and a labeled antibody. 

[0051] 

The antibody of the present inventionmay be fragmented 
as long as the antigen-binding site (Fab) is conserved. A 
concrete example of the fragmented antibody is a fragment 
containing Fab obtained by decomposing the antibody with 
a protease such as papain which does not decompose the 
antigen-bonding site . 
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[0052] 

The antigen of the present invention may be labeled 
by being joined to a labeling substance. The labeling 
substance is not particularly restricted if normally useable 
for labeling a protein, and examples such as enzymes, 
isotopes, and fluorescent materials may be given. 

[0053] 

In concrete terms, a method of screening a regulator 
of cell differentiation induction according to the present 
invention using a protein according to the present invention 
may, for example, comprise adding the substance in question 
to a cell having differentiation potency such as 
tetracarcinoma, and investigating what actual changes occur 
in the cell such as whether the cell differentiated based 
on the shape of the cell and/or the expression of a marker 
gene. An alternate method of screening according to the 
invention is to add various chemically synthesized medical 
agents to the cell, and search for agents which can change 
the amount of expression of CDEP. 

[0054] 

Concretely, a method of screening an anti-tumor agent 
according to the present invention using the protein 
according to the present inventionmay, for example, comprise 
adding various chemically synthesized medical agents to 
cells cancerized by introduction of the CDEP cDNA deficient 
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on the N-terminal side, and searching for medical agents 
that have restored the cell to normal. 

[0055] 

Examples 

The present invention will now be described with 
reference to Examples, to be offered below. 
[0056 ] 

PCR primers used in the Examples were synthesized by 
an ordinary automatic method of synthesis. 
[0057] 

For type II collagen: CAT AC C G G T AAG T G G G G C AAG AC T G , 
TGCCCAGTTCAGGTCTCTTA 

For aggrecan: TGCTACTTCATCGACCCCAT , AAAGACCTCACCCTCCATCT 
For CMP: GTCGATTACGTGGAGAGCTA, ATGAACTTCTTCACCAGCTC 
For GAPDH: GTCAAGGCTGAGAACGGGAA, TCCACCACCCTGTTGCTGTA 
For DEC1: AT C AG AC C C AG C T C C C AAAG , CACAGACCCAGCTCCCAAAC 
For CDEP: CCTTCAGGAAAACTCGTGTC, TTGGAGTTGTGTGTGGTCAG 
For CDEP cDNA fragment: G C C AAAAT AG T C AC C T T C C AC GAG G , 
CCTTCAGGAAAACTCGTGTC, AAACGRAAGAAYGTRTGRTGYTCWACACA, 
TTCCAGCTCCTAGAGATTGC, TCGTCTTCGCTCTCCTCAAT , 
CGGGTAACAAGCAGGCGGACGGA 

(Example 1) 

Culture of differentiated chondrocytes was performed 
in the following manner in accordance with the method 
described in Biochemical and Biophysical Research 
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Communications 236, 294-298 (1997), M. Shen, T. Kawamoto, 
W. Yan, K. Nakamasu, M. Tamagami, Y. Koyano, M. Noshiro, 
and Y. Kato : 
[0058] 

From a human fetus spontaneously aborted at about 2 5 
weeks of pregnancy (obtained from Norman Bethune University 
of Medical Sciences) , an epiphysical cartilage on the femur 
side of the knee joint was obtained. From this cartilage, 
chondrocytes were isolated by the same method as described 
in Simomura et al . (1975), Calcif. Tissue Res, 19, 179-187, 
except that cartilage slices were incubated for 3 hours in 
an a -modified Eagle's medium (a -MEM) containing 3 mg/ml 
of collagenase (type IA, Sigma) . The obtained cells were 
seeded on type I collagen coated dishes at a density of lxlO 5 
cells/dish. The cells were cultured in a -MEM (10 ml/dish) 
containing 10% bovine fetal serum, 50 jjl g/ml ascorbic acid, 
32 units/ml of penicillin, and 40 //g/ml of streptomycin. 
When the cells became subconf luent , dibutyryl cAMP (dbcAMP) 
(1 mM) was added to the culture medium. The cells were 
cultured for 2 weeks or more in the presence and absence 
of dbcAMP, and then morphological observation of the cells 
wasmade. Also, the cells were harvested, f ixedwith ethanol , 
and stained with toluidine blue. 

[0059] 

The chondrocytes cultured in the presence of dbcAMP 
took a spherical form, and were rich in extracellular matrix . 
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Whereas the chondrocytes cultured in the absence of dbcAMP 
were spindle-shaped, similar to fibroblasts, and deficient 
in extracellular matrix. 
[0060] 

Staining with toluidine blue, which selectively stains 
sulfated proteoglycan, satisfactorily stained the 
chondrocytes cultured in the presence of dbcAMP, but scarcely 
stained the chondrocytes cultured in the absence of dbcAMP. 

[0061] 

The expression of mRNA of type II collagen, aggrecan 
and CMP as molecule markers was examined by RT-PCR. The 
expression of the molecule marker in the presence of dbcAMP 
was compared with that in the absence of dbcAMP. It was 
suggested tat a differentiated state was maintained in the 
presence of dbcAMP (Fig. 6) . 

[0062] 

Thus, the chondrocytes cultured in the presence of 
dbcAMP were admitted to maintain a differentiated state as 
cartilage, namely, a differentiated phenotype. 

[0063] 

The above effect of dbcAMP was examined for dose 
dependency. This effect was found to increase dose 
dependently, and peaked at 0.3 to 0.5 mM. 

[0064] 

Chondrocytes were cultured in the same manner as 
described above, except that bFGF (0.4 ng/ml) and TGF- j3 (3 
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ng/ml) were used instead of dbcAMP. bFGF and TGF- j3 are 
reported to stabilize or stimulate the expression of the 
dif f erentiatedphenotype of rabbit and chicken chondrocytes . 
The expression of the differentiated phenotype of the 
human-derived chondrocytes was not maintained with the use 
of bFGF and TGF- j3 . 
[0065] 

(Example 2) Gene specifically expressed in 
chondrocytes in a differentiated state 
From the chondrocytes cultured in the presence of 
dbcAMP and in the absence of dbcAMP as described in Example 
1, total RNA was extracted by the guanidine 
thiocyanate/cesium trif luoroacetate method. Poly (A) + RNA 
was concentrated using Oligotex-dT30 (Roche) * Clones 
encoding mRNA, which is expressed in differentiated 
chondrocytes (+dbcAMP) , but not in dedifferentiated 
chondrocytes (-dbcAMP) , were selected by subtractive 
hybridization. cDNA derived from mRNA of the 

differentiated chondrocytes was hybridized with an excess 
amount of cDNA derived from mRNA of the dedifferentiated 
chondrocytes, by use of PGR Select cDNA Subtraction Kit 
(Clontech) . cDNA which does not hybridize, that is which 
expresses in a differentiated state was amplified by 
suppression PCR according to an instruction manual of the 
manufacturer. The resulting PCR product was cloned into 
a T tail vector pGEM-T (Promega) , and nucleotide sequencing 



of about 120 clones was performed. For further analysis, 
one clone was selected, and the correspondingproteinproduct 
was named CDEP. 
[0066] 

Fig. 2A and Fig. 2B show the results of northern blotting 
analysis of CDEP mRNA expression in various human fetal 
tissues by the use of a 1.6 kb fragment of CDEP as the 
probe. Here, the transcript of 5.0 kb was also detected 
by northern blotting analysis. This finding suggests that 
in addition to the PCR product derived from 3.5 kb mRNA, 
a larger band induced from 5 . 0 kb mRNA probably hybridizable 
with the CDEP probe was found in RACE-PCR as well (No result 
is shown here) . However, the nucleotide sequencing of the 
product corresponding to the transcript of 5.0 kb has not 
been performed yet. 

[0067] 

The expression pattern of CDEP mRNA in cultured 
chondrocytes and various human tissues by northern blotting 
analysis showed that two main bands, 3 . 5 kb and 5 . 0 kb, were 
detected in cyclic AMP dependent differentiated 
chondrocytes, as illustrated in Fig. 2A, but they were not 
detected in fibroblasts without cyclic AMP. In fetal 
tissues, the highest level of CDEP mRNA was observed in the 
brain and the spleen, and low to intermediate levels of CDEP 
mRNA were noted in the heart, liver and intestine (Fig. 2A) . 
In adult tissues, the amount of expression was intermediate 
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in the kidney, testis, and lung, and considerably small in 
the heart, liver and intestine (Fig. 2B) . 
[0068] 

Northern blotting was performed in the following 
manner: The total RNA (10 /zg) was electrophoresed on a 
1% agarose gel containing formaldehyde, and transferred onto 
Hybond-N Membrane (Amersham) . To examine the tissue 
distribution, total RNA of various fetal human tissues were 
supplied by Dr . Li Yu of Norman Bethune University of Medical 
Sciences. A 1.6 kb fragment of CDEP was labeled with 
[ 32 P] dCTP, and used as a hybridization probe . The membrane 
was washed with 0 . 2 X SSC containing 0 . 5% SDS for 30 minutes 
at 65°C. A biomax X-ray film was exposed to light through 
the washed membrane using a sensitizing film at -70°C. 

[0069] 

Nucleotide sequencing of the full length of CDEP cDNA 
was performed in the following manner: CDEP full length 
cDNA was isolated by the rapid amplification cDNAends (RACE) 
method using Marathon cDNA Amplification Kit (Clontech) . 
In detail, double-stranded cDNA was joined to Marathon cDNA 
adaptor, and subjected to suppression PCR. The reaction 
was carried out using an adaptor primer, and a gene specific 
primer designed for CDEP on the basis of the nucleotide 
sequence of CDEP. The amplified cDNA sample was separated 
using a 4% polyacrylamide gel, and DNA of major bands was 
extracted from the gel and subloned into pGEM-T. The 
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subcloned plasmid double-stranded DNA and a series of 
synthetic oligonucleotides were used as a sequencing 
template and specific primers, respectively. DNA 
sequencing was performed by the Sanger method using Sequenase 
7-deaza-dGTP DNA Sequencing Kit (Amersham) , or ABI PRISM 
310 Autosequencer (Perkin Elmer) • 
[0070] 

The so determined nucleotide sequence of CDEP cDNA 
and an amino acid sequence deduced therefrom are set forth 
in SEQ ID NO: 1. Only the amino acid sequence is set 
forth in SEQ ID NO: 2. CDEP cDNA has an open reading 
frame of 3135 bp. The length of 3287 bp, 3306 bp or 3442 
bp, excluding the poly (A) region, agrees highly with the 
size (3.5 kb) of the mRNA obtained by the aforementioned 
northern blotting analysis. Since an in-frame stop codon 
exists in the 5' -region (nucleotide 34), the first ATG is 
admitted as an initiation codon. 

[0071] 

Industrial Applicability 

As described above, the present invention provides 
genes expressed specifically in differentiated 
human-derived chondrocytes . These genes are important not 
only in analyzing the mechanism of differentiation or 
degeneration of a cartilage, but also in developing gene 
therapies for osteoarthritis and rheumatoid arthritis. 
Furthermore, CDEP according to the invention is expressed 



in cartilage and other tissues, and thus its important 
actions in such other tissues are suggested. 
[0072] 

That is, CDEP of the invention, in view of its structural 
features, serves as a regulatory factor for a cytoskeleton 
binding to protein on a eel 1 membrane, andalsohas a structure 
characteristic of an epistatic factor for regulating the 
functions of Rho . By controlling an actin-series 
cytoskeleton, i.e., activating Rho in response to signals 
from upstream to control signal transduction downstream, 
CDEP may maintain cell shape or regulate cell adhesion, cell 
aggregation, or cell motility. From the aspect of being 
a regulatory factor for cytoskeleton, CDEP may pi ay important 
roles in the reconstruction of a cytoskeleton which occurs 
as a result of stimulation by cell growth factors, or cell 
transformation. For chondrocytes, changes in cell shape 
are closely related to differentiation, and it is known that 
differentiated chondrocytes takes a spherical form, while 
dedifferentiated chondrocytes is spindle-shaped. Hence, 
if the shape of a cell can be changed to a spherical form 
by accelerating or suppressing the functions of CDEP, it 
may be possible to induce or maintain the differentiation 
of chondrocytes. Gene introduction with the expectation 
of such an action may make it possible to control the 
differentiated state of chondrocytes with deviating 
functions (dedifferentiated chondrocytes ) in arthropathies, 
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including osteoarthritis . 
[0073] 

Among other Rho GEF family members, some are known 
to work as oncogenes by arousing such abnormalities as the 
lack of an amino acid on the N-terminal side. They are 
reported to enhance the infiltrating ability of cancer. If 
it is found that active type mutation, such as deficiency 
in part of a CDEP gene, causes canceration of a cell, a novel 
therapeutic drug with a specific suppressive effect may be 
developed with CDEP as a target. 

Also, it is conceivable to prepare a dominant negative 
mutant of CDEP, and introduce its gene into a cancer cell 
to inhibit the activity of the cancer cell, thereby achieving 
cancer treatment . 

[0074] 

Ezrin binds to CD44, etc. on a cell membrane at its 
N-terminus, and binds to actin on its C-terminal side, 
thereby taking part in cytoskeletal regulation. Rho is 
considered to regulate this binding. CDEP, which has an 
ezrin-like domain at the N-terminal, and DH and PH domains 
at the C-terminal, may bind to protein on the cell membrane 
at the N-terminal, and activate Rho on the C-terminal side. 
Thus, CDEP may be a regulatory factor for a cytoskeleton 
which binds to a cell membrane, and also be a factor for 
regulating signals to Rho by feedback of the state of the 
cytoskeleton. A major topic in future cancer research may 
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be how to control the functions of the entire Rho family, 
and the present invention may be considered as one possible 
target of such research. 
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[0075] 
[ Sequence Listing ] 
SEQ ID No. : 1 
Sequence length: 3442 
Sequence type : nucleic acid 
Number of strands: double stranded 
■ Topology: straight chain-* 
Type of sequence: cDNA 
Antigen 

Organism: human 

Type of cell: chondrocyte 
Sequence characteristics 

Name indicating the characteristics: CDS 

Location: 49.. 3183 

Sequence __. 

CGCCGCAGCC GCCGGCGCTG TGGAGATATT CTCTAAGCCG CTTTCATC ATG GGA GAA ATA 60 

Met Gly Glu He 

1- ' ... 

GAG CAG AGG CCG ACC CCA GGA TCA CGA CTG GGG GCC CCG GAA AAT 105 
Glu Gin Arg Pro Thr Pro Gly Ser Arg Leu Gly Ala Pro Glu Asa 

5 -10 15 . 

TCG GGG ATC AGT ACC TTG GAA CGT . GGA C AG AAG CCG CCC CCA AC A 150 
Ser Gly He Ser Thr Leu Glu Arg Gly Gin Lys Pro Pro Pro Thr 

20 .25 30 

CCT TCA GGA AAA CTC GTG TCC ATC AAA -ATC CAG ATG CTG GAT GAC ^ 195 
Pro Ser Gly Lys Leu Val Ser lie Lys lie Gin Met Leu Asp. Asp 

35 40 45. 

ACC CAG GAG GCA TTT GAA GTT CCA CAA AGA GCT CCT GGG AAG GTG 240 
Thr Gin Glu Ala Ph.e Glu Val Pro Gin Arg Ala Pro Gly Lys Val 

30 
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50 55 60 

CTG CTG GAT GCA GTT TGC AAC CAC CTC AAC CTC GTG GAA GGT GAC 285 
Leu Leu Asp Ala Val Cys Asn His Leu Asa Leu Val Glu Gly Asp 

65 70 75 

TAT TTT GGC CTC GAG TTT CCT GAT CAC AAA AAG ATC ACG GTG TGG 330 
Tyr Phe Gly Leu Glu Phe Pro Asp His Lys Lys He Thr Val Trp 

80 .85 90 

CTG GAT CTC CTA AAA CCC ATT GTG AAA CAG ATT AGA AGG CCA AAG 375 
Leu Asp Leu Leu Lys Pro He Val Lys Gin He Arg Arg Pro Lys 

95. 100 105 

CAC GTT GTT GTT AAG TTT GTG GTG AAA TTC TTT CCG CCT GAC CAC 420 
His Val Val Val Lys Phe Val Val Lys Phe Phe Pro Pro Asp His 
110 115 120 

ACA CAA CTC CAA GAA GAA CTC ACA AGG TAC CTG TTC GCG CTG CAG 465 
Thr Gin Leu Gin Glu Glu Leu Thr Arg Tyr Leu Phe Ala Leu Gin 
125 130 ' . 135 

GTG AAG CAG GAC TTG GCT CAA GGC AGG TTG ACG TGT AAT GAC ACC 510 
Val Lys Gin Asp Leu Ala Gin Gly Arg Leu Thr Cys Asn Asp Thr 
140 145 150 

AGC GCA GCT CTC TTG ATT TCA CAC ATT GTG CAA TCT GAG ATT GGG 555 
Ser Ala Ala Leu Leu lie Ser His He Val Gin Ser Glu' He Gly 
155 160 165 

GAT TTT GAT GAA GCC TTG GAC AGA GAG CAC TTA GCA AAA AAT AAA 600 
Asp Phe Asp Glu Ala Leu Asp Arg Glu His Leu Ala Lys Asn Lys 
170 . 1 75 180- 

TAC ATA CCT CAG CAA GAC GCA CTA GAG GAC AAA ATC GTG GAA TTT ' 645 
Tyr He Pro Gin Gin Asp Ala Leu Glu Asp Lys He Val Glu Phe 
185 190 195 - 

CAC CAT AAC CAC ATT GGA CAA ACA CCA GCA GAA TCA GAT TTC CAG 690 
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His His Asa His He Gly Gin Thr Pro Ala Glu Ser Asp Phe Gin 
. 200 205 210 

CTC CTA GAG ATT GCC CGT CGG CTA GAG ATG TAT GGA ATC CGG TTG 735 
Leu Leu Glu He Ala Arg Arg Leu Glu Met Tyr Gly He Arg Leu 
215 220 225 

CAC CCG GCC AAG GAC AGG GAA GGC ACG AAG ATC AAT CTG GCC GTT 780 
His Pro Ala Lys Asp Arg Glu Gly Thr Lys He Asn Leu Ala Val 
230 235 240 

GCC AAC ACG. GGA ATT, CTA GTG TTT CAG GGT TTC ACT AAG ATC AAT 825 
Ala Asn Thr Gly He Leu Val Phe Gin Gly Phe Thr Lys lie Asn 
245 250 255 

GCC TTC AAC TGG GCC AAG GTG CGG AAG CTG AGC TTC AAG AGG AAG 870 
Ala Phe Asn Trp Ala Lys Val Arg Lys Leu Ser Phe Lys Arg Lys 
260 - 265 270 

CGC TTT CTC ATC AAG CTC CGG CCA GAT GCC AAT AGT.GCG TAC CAG 915 
Arg^Phe Leu He Lys Leu Arg Pro Asp Ala Asn Ser Ala Tyr Gin 
275 280 285 

GAT ACC TTG GAA TTC CTG ATG GCC AGT CGG GAT TTC TGC AAG TCC . 960 
Asp Thr Leu Glu Phe Leu Met Ala Ser Arg Asp Phe Cys Lys Ser 
290 . 295 300 

TTC TGG AAA ATC TGT GTT GAA CAT CAT GCC TTC TTT AGA CTT TTT 1005 
Phe Trp Lys He Cys Val Glu His His Ala Phe Phe Arg Leu Phe 
305 310 315 ' 

GAA GAG CCC AAA CCA AAG- CCC AAG CCC GTC CTC TTT. AGC CGG GGG 1050 
Glu Glu Pro Lys Pro "Lys Pro Lys Pro Val Leu Phe Ser Arg Gly 
320 325 330 

TCA TCA TTT CGG TTC AGT GGT CGG ACT CAG AAG CAG GTT CTC GAC 1095 
Ser Ser. Phe Arg Phe Ser Gly Arg Thr Gin Lys Gin Val Leu Asp 
335 340 345 
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TAT GTT AAA GAA GGA GGA OAT .A AG AAG GTG CAG TTT GAA AGG AAG 1140 
Tyr Val Lys* Glu Gly Gly His Lys Lys Val Gin Phe Glu Arg Lys 
350 ' 355 360 

CAC AGC AAG ATT" CAT TCT ATC CGG AGC CTT GCT TCA CAG CCT ACA 1185 
His Ser Lys He His Ser lie Arg Ser Leu Ala Ser Gin Pro Thr 
365 3.70 375 

GAA CTG AAT TCG GAA GTG CTG GAG CAG TCT CAG CAG AGC ACC AGC 1230 
Glu Leu Asn Ser Glu Val Leu Glu Gin Ser Gin Gin Ser Thr Ser 
380 385 . 390 

CTT ACA TTT GGA GAA GGT GCC GAA TCT CCA GGG GGC CAG AGC TGC 1275 
Leu Thr Phe Gly Glu Gly Ala Glu Ser Pro Gly Gly Gin Ser Cys 
395 400 405 

CGG CGA GGA AAG GAA CCG AAG GTT TCC GCC GGG GAG CCG GGG TCG 1320 
Arg Arg Gly Lys Glu Pro Lys Val Ser Ala. Gly Glu Pro-. Gly Ser 
410 415 420 

CAC CCG AGC CCT GCG CCG AGG AGA AGC CCC GCG GGT AAC AAG CAG 1365 
His Pro Ser Pro Ala Pro Arg. Arg Ser Pro Ala Gly. Asn Lys Gin 
425 430 . " . 435 

GCG GAC GGA GCC GCC TCG GCG CCC ACG GAG GAA GAG GAG GA.G GTC 1410 
Ala Asp Gly Ala Ala Ser Ala Pro Thr Glu Glu Glu Glu Glu VaL 
440 445 450 

GTT AAG GAT AGG ACC CAG CAG AGT AAA CCT CAG CCC CCG CAG CCA 1455 
Val Lys Asp Arg Thr Gin Gin Ser Lys Pro Gin Pro Pro Gin Pro 
455 460 46 5 

AGC ACA GGC TCC CTG ACT GGC AGT CCT CAC CTT TCC GAG CTG TCT 1500 
Ser Thr Gly Ser Leu Thr Gly Ser Pro His Leu Ser Glu Leu Ser 
470 475 480 

GTG AAC TCG CAG GGG GGA GTG GCC CCT GCC AAC GTG ACC TTG TCT 1545 

Vai Asn Ser Gin Gly Gly Val Ala Pro Ala AsnVal Thr Leu Ser 
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485 490 495 

CCC AAC CTG AGC CCC GAC ACC AAG CAG GCC TCT CCC TTG ATC AGC 1590 
Pro Asn Leu Ser Pro Asp Thr Lys Gin Ala Ser Pro Leu lie Ser 
500 505 510 

CCG CTG CTG AAT GAC CAG GCC TGC CCC CGG ACG GAC GAT GAG GAT 1635"' 
Pro Leu Leu Asn Asp Gin Ala Cys Pro Arg Thr Asp Asp Glu Asp 
. 515 520 525 

GAG GGC CGG AGG AAG AGA TTC. CCA ACT GAT AAA GCG TAC TTC "ATA 1680 
Glu Gly Arg" Arg Lys Arg Phe Pro Thr Asp Lys Ala Tyr Phe He 
530 535 * 540 

GCT AAG GAA GTG" TCT ACC ACC GAG CGA ACA TAT CTG AAG GAT CTC 1725 
Ala Lys Glu Val Ser Thr Thr Glu Arg Thr Tyr Leu Lys Asp Leu 
545 550 555 

GAA GTT ATC ACT TCG TGG TTT CAG AGC ACA GTG AGC AAA GAG GAC 1770 
Glu Val He Thr Ser Trp Phe Gin Ser Thr Val Ser Lys Glu Asp 
560 565 570 

GCC ATG CCG GAA GCA CTG AAA AGT CTC ATA TTC CCG AAT TTT" GAA 1815 
Ala Met Pro Glu Ala Leu Lys Ser Leu He Phe Pro Asn Phe Glu 
575 580 585 

CCT TTG CAC AAA TTT CAT ACT 'AAT TTT CTC AAG GAA ATT GAG CAA 1860 
Pro Leu His Lys Phe His Thr Asn Phe Leu Lys Glu He Glu Gin 
590 595 600 

CGA CTT *GCC CTG TGG GAA GGC CGC TCA AAT GCC CAA ATC AGA GAT 1905 
Arg Leu Ala Leu Trp Glu. Gly Arg Ser Asn Ala Gin He Arg Asp 
605 610 .615 

TAC CAA AGA ATC GGC GAT GTC ATG CTG AAG AAC ATT CAG GGC ATG 1950 
Tyr Gin Arg He Gly Asp Val Met Leu Lys Asn He Gin Gly Met 
620 625 630 

AAG CAC CTG GCG GCT CAC CTG TGG AAG CAC AGC GAG GCC TTG GAG 1995 
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Lys His Leu Ala Ala His Leu Trp Lys His Ser Glu Ala Leu Glu 
635 640 645 

GCC CTG GAG AAT GGA ATC AAG AGC TCC CGG CGG CTG GAG AAC TTC 2040 
Ala Leu Glu Asn Gly He Lys Ser Ser Arg Arg Leu Glu Asn Phe 
650 655 660 

TGC AGA GAC TTT GAG CTG CAG AAG GTG TGT TAC CTA CCG CTC AAC 2085 
Cys Arg Asp Phe Glu Leu Gin Lys Val Cys Tyr Leu Pro Leu Asn 
665 670 675 

ACC TTC CTC CTG CGG CCA CTG CAC CGG CTC ATG CAC TAC AAG CAG 2130 
Thr Phe Leu Leu Arg Pro Leu His Arg Leu Met His Tyr Lys Gin 
680 685 690 

GTC CTG GAG CGG CTG TGC AAA CAC CAC CCG CCG AGC CAC GCC GAC 2175 
Val Leu Glu Arg Leu Cys Lys His His Pro Pro Ser His Ala Asp 
695 700 705 

TTC AGG GAC TGC CGA GCC GCT TTG GCA GAG ATC ACG GAG ATG GTG 2220 
Phe Arg Asp Cys Arg Ala Ala Leu Ala Glu lie. Thr Glu Met Val 
710 715 ' 720 

GCA CAG CTC CAC GGT ACG ATG ATC AAG ATG GAG AAT TTC CAG AAG 2265 
Ala Gin Leu His Gly Thr Met He Lys Met Glu Asn Phe Gin Lys 
725 - ^ 730 735 

■CTG CAC GAA "CTC AAG AAA GAT TTG ATT GGC ATT GAC AAT CTT GTG 2310 
Leu His Glu Leu Lys Lys Asp Leu lie Gly lie Asp Asn Leu Val 
740 - ' ' 745 750 

GTT CCG GGA. AGG GAG TTC ATC CGT CTG GGC AGC CTC AGC AAG CTC 2355 
Val Pro Gly Arg Glu Phe lie Arg Leu Gly Ser Leu Ser Lys Leu 
755 ' 760 765 

TCG GGG AAG GGG CTC CAG CAG CGC ATG TTC TTC CTG TTC AAC GAC 2400 
Ser Gly Lys Gly Leu Gin Gin Arg Met Phe Phe Leu Phe Asn Asp 
770 775 780 
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GTC CTG CTA TAC ACG AGC CGG GGG CTG 
Val Leu Leu Tyr Thr Ser Arg Gly Leu 
785 790 
AAA GTC CAC GGG CAG CTC CCG CTC TAT 
Lys Val His Gly Gin Leu Pro Leu Tyr 
800 80S 
AGC GAA GAC GAG TGG GGG GTG CCC CAC 
Ser Glu Asp- Glu Trp Gly Val Pro His 
815 820 
CAG CGG CAG TCC ATC ATC 'GTG GCC GCC 
Gin Arg Gin Ser He He Val Ala Ala 
830 ' 835 
GAG AAG TGG GTT GAG GAC ATC CAG ATG 
Glu Lys Trp Val Glu Asp He Gin Met 
845 850 
AAG AGC AGC AGC CCC GCC CCT GAG TTC 
Lys Ser Ser Ser Pro Ala Pro Glu Phe 
860 865 
GAC AAC AAG TCC CCT GAT GAA GCC ACC 
Asp Asn Lys Ser Pro Asp Glu Ala Thr 
875 . 880 

GAG GAT GAC CTG AGC GCC TCG CGC ACA 
Glu Asp Asp Leu Ser Ala Ser Arg Thr 
890 895 
CCG CAC CGC GGC AAC ACA ATG GTG CAC 
Pro His Arg Gly Asn Thr Met Val His 
905 910 
ACC AGC GTC TCC ATG GTG GAC TTC AGC 
Thr Ser Val Ser Met Val Asp Phe Ser 
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ACG GCC TCC AAT CAG TTT 2445 
Thr Ala Ser Asn Gln^ Phe 
795 

GGC ATG ACG ATT GAG GAG 2490 
Gly Met Thr He Glu Glu 
810 

TGC CTG ACC CTC CGG GGC 2535 
Cys Leu Thr Leu. Arg Gly 
825 " 

AGT TCT CGG TCC GAG ATG 2580 
Ser Ser Arg Ser Glu Met 
840 

GCC ATT GAC CTG GCG GAG 2625 
Ala He Asp Leu Ala Glu 
855 

CTG GCC AGC AGC CCC CCT 2670 
Leu Ala Ser. Ser Pro Pro 
870 

GCG GCT GAC CAG GAG TCA 2715 
Ala Ala Asp Gin Glu Ser 
885 

TCG CTG GAG CGC CAG GCC 2760 
Ser Leu Glu Arg Gin Ala 
"900 . 

GTG TGC TGG CAC CGC AAC 2805 
Val Cys Trp His Arg Asn 
915 

ATC GCA GTG GAG AAT CAG 2850 
lie Ala Val Glu Asn Gin 
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925 930 

CTG AGG AAA TTC AAA AAC AGC AAC GGG TGG 2895 
Leu Arg Lys Phe Lys Asn Ser Asa Gly Trp. 
940' 945 

GTG TTC ACA AAC TTC TGC CTG TTC TTC TAG 2940 
Val Phe Thr Asn Phe Cys Leu Phe Phe Tyr- 
955 960 

AAT CAT CCC CTT GCC AGC CTG CCT CTG CTC 2985 
Asn His Pro Leu Ala Ser Leu Pro Leu Leu 
970 975 

ATC CCC TCT GAG TCC GAG AAC ATC CAG AAA 3030 
lie Pro Ser Glu Ser Glu Asn He Gin Lys 
985 990 

CTG CAC TTC AAG TCC CAC GTC TAC TAC TTC ' 3075 
Leu His Phe Lys Ser His Val Tyr Tyr Phe 
995 1000 1005 

AGG-GC.G GAA AGC GAG TAC ACG TTC GAA 1 AGG TGG ATG GAA GTG ATC 3120 
Arg Ala Glu Ser , Glu Tyr Thr Phe Glu Arg Trp Met Glu Val lie' 
1010 1015 1020 

CGC AGT GCCACC AGC TCT GCC TCG CGA CCC CAC GTG TTG AGC CAC 31.65 . 
Arg Ser Ala Thr Ser Ser Ala Ser Arg Pro His Val Leu Ser His 
1025 1030 1035 

AAA GAG TCT CTT GTG TAT TGA TGGCCGGAC A CACTCGTTTC CGCAGTGGCT 3216 

Lys Glu Ser Leu Val Tyr 

1040 

GCTTTCCTGG AAGACGTTTC CTTTCTTCTG TATTAATGAA GCCTGGTAAA ATTAACACCT 3276 

GTCTGAAAAT C A AAA AC ATG GCTTCCCAGC AGCTCTCCTG TCTCCACAGC CGCGTTTTTT- 3336 

AACCCCGACC TCTCAGCGTT TGAATGAACA GCGCTCCCAC CTCCAGTCCT GGCAT.CCGCT 3396 

GGGGGCGCTG TTCTTTAGCT AGTGCCAGTA TTAAAAC ATT. GTC ATT 3442 
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920 

TTG TCT GGA AAC CTG 
Leu Ser Gly Asn Leu 
935 

CAG AAG CTG TGG GTG 
Gin Lys Leu Trp Val 
950 

AAA TCA CAC CAG GAC 
Lys Ser His Gin Asp 
965 

GGC TAC TCG CTC ACC 
Gly Tyr Ser Leu Thr 
980 

GAC TAC GTG TTC AAG 
Asp Tyr Val Phe Lys 
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SEQ ID NO. : 2 

Length of sequence: 

Type of sequence: amino, acid 

Topology: straight chain 

Type of sequence: peptide 

Sequence 

Met Gly Glu lie Glu Gin Arg Pro Thr Pro Gly Ser Arg Leu Gly 

1 5 10 15 
Ala Pro Glu Asn Ser Gly He Ser Thr Leu Glu Arg Gly Gin Lys 

16 20 25 30 
Pro Pro Pro Thr Pro Ser Gly Lys Leu Val Ser He Lys He Gin 

31 35 40 45 

Met Leu Asp Asp Thr Gin Glu Ala Phe Glu Val Pro Gin Arg Ala 

46 ,50 ' 55 .60 

Pro Gly Lys Val Leu Leu Asp Ala Val Cys Asn His Leu Asn Leu 

61 65 70 75 

Val Glu Gly Asp Tyr Phe Gly Leu Glu Phe' Pro Asp His Lys Lys 

76 80 .85 90 

lie Thr Val Trp Leu Asp leu Leu Lys Pro He Val Lys Gin He 

91 95 100 105 

Arg Arg Pro Lys His Val Val Val Lys Phe Val Val Lys Phe Phe 

106 110 115 120 

Pro Pro Asp His Thr Gin Leu Gin Glu Glu Leu Thr Arg Tyr Leu 

121 125 130 ^ 135 

Phe Ala Leu Gin Val Lys Gin Asp Leu Ala Gin Gly Arg Leu Thr 

136 140 145 150 

Cys Asn Asp Thr Ser Ala Ala Leu Leu He Ser His He Val Gin 
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151 155 160 165 

Ser Glu He Gly Asp Phe Asp Glu Ala Leu Asp Arg Glu His Leu 
166 - 170 175 180 

Ala Lys Asn Lys Tyr lie Pro. Gin Gin Asp Ala Leu Glu Asp Lys 
181 185; 190 195 

He Val Glu Phe His His Asn His He Gly Gin Thr Pro Ala Glu 
196 200 205 210 

Ser Asp Phe Gin Leu Leu Glu He Ala Arg Arg Leu Glu Met Tyr 
211 215 220 225 

Gly He Arg Leu His Pro Ala Lys Asp Arg Glu Gly Thr Lys lie 
226 230 235 . 240 

Asn Leu Ala Val Ala Asn Thr Gly lie Leu Val Phe Gin Gly Phe 
241 245 250 255 

Thr Lys He Asn Ala Phe Asn Trp Ala Lys Val Arg Lys Leu Ser 
256 260 265 ' 270 

Phe Lys Arg Lys Arg Phe Leu He Lys Leu Arg Pro Asp Ala Asn 
271 275 ■ 280 , 285 

Ser Ala Tyr Gin Asp Thr Leu Glu Phe Leu Met Ala Ser Arg Asp 
286 290 295 300 

Phe Cys Lys Ser Phe Trp Lys He Cys Val Glu His His Ala Phe 
301 305 310 315 

Phe Arg Leu Phe Glu Glu Pro Lys Pro Lys Pro Lys Pro Val Leu 
316 320 325 330 

Phe Ser Arg Gly Ser Ser Phe Arg Phe Ser Gly Arg Thr Gin Lys 
331 335 . - 340 345 

Gin Val Leu Asp Tyr Val Lys Glu Gly Gly His Lys Lys Val Gin 
346 350 355 360 

Phe Glu Arg Lys His Ser Lys He His Ser He Arg Ser Leu Ala 
361 365 370 375 
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Ser Gin Pro Thr Glu Leu Ash Ser Glu Val Leu Glu Gin Ser Gin 
376 380 385 390 

Gin Ser Thr Ser Leu Thr Phe Gly Glu Gly Ala Glu Ser Pro Gly 
391 395 400 405 

Gly Gin Ser Cys Arg Arg Gly Lys Glu Pro Lys Val Ser Ala Gly 
406 410 415 420 

Glu'Pro Gly Ser His Pro Ser Pro Ala Pro Arg Arg Ser Pro Ala 
421 425 430 435 

Gly Asn Lys Gin Al ; a Asp Gly Ala Ala Ser Ala Pro Thr Glu Glu 
436 440 445 450 

Glu Glu Glu Val Val Lys Asp' Arg Thr Gin Gin Ser Lys Pro Gin 
451 455 460 465 

Pro Pro Gin Pro Ser Thr Gly Ser Leu Thr Gly Ser Pro His Leu 
466 470 475 480 

Ser Glu Leu Ser Val Asn Ser Gin Gly Gly Val Ala Pro Ala Asn 
481 485 490 495 

Val Thr, Leu Ser Pro Asa Leu Ser Pro Asp Thr Lys Gin Ala Ser 
496 ' 500 * 505 510 

Pro Leu He Ser Pro Leu Leu Asn Asp Gin Ala Cys Pro Arg Thr 
511 515 520 525 

Asp Asp Glu Asp Glu Gly Arg Arg Lys Arg Phe Pro Thr Asp Lys 
526 530 535 540 

Ala Tyr Phe lie Ala Lys Glu Val Ser Thr. Thr Glu Arg Thr Tyr 
541 545 550 555 

Leu Lys Asp Leu Glu Val He Thr Ser Trp Phe Gin Ser Thr Val 
556 560 565 s 570 

Ser Lys Glu Asp Ala Met Pro Glu Ala Leu Lys Ser Leu lie Phe 
571 575 580 585 

Pro Asn Phe Glu Pro Leu His Lys Phe His Thr Asn Phe Leu Lys 
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586 5 90 595 600 

Glu He Glu Gin Arg Leu Ala Leu Trp Glu Gly Arg Ser Asn'Ala 
601 ' 605 610 615 

Gin lie Arg Asp Tyr Gin Arg He Gly Asp Val Met Leu Lys Asn 
616 620 625 630 

He Gin Gly Met Lys His Leu Ala Ala His Leu Trp Lys His Ser 
631 635 640 645 

Glu Ala Leu Glu Ala Leu Glu Asn Gly He Lys Ser Ser Arg Arg 
646 650 655 660 

Leu Glu Asn Phe Cys Arg Asp Phe Glu Leu Gin Lys Val Cys Tyr 
661 665 '670 675 

Leu Pro Leu Asn Thr Phe Leu Leu Arg Pro Leu His Arg Leu Met 
676 680 685 690 

His Tyr Lys Gin Val Leu Glu Arg Leu Cys Lys His His Pro Pro 
691 695 700 705 

Ser His Ala Asp Phe Arg Asp Cys Arg Ala Ala Leu Ala Glu He 
706 710 715 720 

Thr Glu Met Val Ala Gin Leu His Gly Thr Met He Lys Met Glu 
721 . 725 730 735 

Asn Phe Gin Lys Leu His Glu Leu Lys Lys Asp Leu lie Gly He 
736 740 745 , 750 

Asp Asn Leu Val Val Pro Gly Arg Glu Phe He Arg Leu Gly Ser 
751 755 760 765 

Leu Ser Lys Leu Ser Gly Lys Gly Leu Gin Gin Arg Met Phe Phe 
766 770 775 780 

Leu Phe Asn Asp Val Leu Leu Tyr Thr Ser Arg Gly Leu Thr Ala 
731 785 790 795 

Ser Asn Gin Phe Lys Val His Gly Gin Leu Pro Leu Tyr Gly. Met 
796 800 805- 810 
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Thr He Glu Glu Ser Glu Asp Glu Trp Gly Val Pro His Cys Leu 
811 815 820 825 

Thr Leu Arg Gly Gin Arg Gin Ser He lie Val Ala Ala Ser Ser 
826 830 835 840 

Arg Ser Glu Met Glu Lys Trp Val Glu Asp He Gin Met Ala lie 
841 845 850 855 

Asp Leu Ala Glu Lys Ser Ser Ser Pro Ala Pro Glu Phe Leu Ala 
856 860 865 870 

Ser Ser Pro Pro Asp Asn Lys- Ser Pro Asp Glu Ala Thr Ala Ala 
871 875 880 885 

Asp Gin Glu Ser Glu Asp Asp Leu Ser Ala Ser Arg Thr Ser Leu 
886 890 895 900 

Glu Arg Gin Ala Pro His Arg Gly Asn Thr Met Val His Val Cys 
901 905 910 915 

Trp His Arg Asn Thr Ser Val Ser Met Val Asp Phe Ser He Ala 
916 920 925 930 

Val Glu Asn Gin Leu Ser Gly Asn Leu Leu Arg Lys Phe Lys Asn 
931 935 . . 940 945 

Ser Asn Gly Trp Gin Lys Leu Trp Val Val Phe Thr Asn Phe Cys 
946 '950 955 c 960 

Leu Phe Phe Tyr Lys Ser His Gin Asp Asn His Pro Leu Ala Ser 
961 965 970 ■ 975 

Leu Pro Leu Leu Gly Tyr Ser Leu Thr lie Pro Ser Glu Ser Glu 
976 980 ' 985 990 

Asn He Gin Lys Asp Tyr Val Phe Lys Leu His Phe Lys Ser His 
991 995 1000 1005 

Val Tyr' Tyr Phe Arg Ala Glu Ser Glu Tyr Thr Phe Glu Arg Trp 
1006 1010 • 1015 1020 

Met Glu. Val He Arg Ser Ala Thr Ser Ser Ala Ser Arg Pro His 
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1021 1025 1030 1035 

Val Leu Ser His Lys Glu Ser Leu Val Tyr 
1036 1040 
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SEQ ID NO. : 3 

Length of sequence: 25 

Type of sequence: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

CAT AC C G G T A AGTGGGGCAA GACTG 25 

SEQ ID NO. : 4 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

TGCCCAGTTC AGGTCTCTTA 2 0 

SEQ ID NO. : 5 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

TGCTACTTCA TCGACCCCAT 2 0 

SEQ ID NO. : 6 

Length of sequence: 20 



Sequence type: nucleic acid 
Number of strands: double stranded 
Topology: straight chain 
Sequence 

AAAGACCTCA CCCTCCATCT 2 0 

SEQ ID NO. : 7 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

GTCGATTACG TGGAGAGCTA 2 0 

SEQ ID NO. : 8 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

ATGAACTTCT TCACCAGCTC 20 

SEQ ID NO. : 9 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 



Topology: straight chain 
Sequence 

GTCAAGGCTG AGAACGGGAA 2 0 

SEQ ID NO. : 10 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

TCCACCACCC TGTTGCTGTA 2 0 

SEQ ID NO. : 11 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

ATCAGACCCA GCTCCCAAAG 2 0 

SEQ ID NO. : 12 

Length of sequence: 2 0 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 
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CACAGACCCA GCTCCCAAAC 2 0 

SEQ ID NO. : 13 
Length of sequence: 20 
5 Sequence type: nucleic acid 

Number of strands: double stranded 
Topology: straight chain 
Sequence 

CCTTCAGGAA AACTCGTGTC 2 0 

10 

SEQ ID NO. : 14 
Length of sequence: 20 
Sequence type: nucleic acid 
Number of strands: double stranded 
15 Topology: straight chain 

Sequence 

TTGGAGTTGT GTGTGGTCAG 2 0 

SEQ ID NO. : 15 
20 Length of sequence: 25 

Sequence type: nucleic acid 
Number of strands: double stranded 
Topology: straight chain 
Sequence 

25 GCCAAAATAG TCACCTTCCA CGAGG 2 5 



47 



SEQ ID NO* : 16 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

CCTTCAGGAA AACTCGTGTC 2 0 

SEQ ID NO. : 16 

Length of sequence: 29 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

AAACGRAAGA AYGTRTGRTG YTCWACACA 2 9 

SEQ ID NO. : 17 

Length of sequence: 20 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

TTCCAGCTCC TAG AG AT T G C 2 0 

SEQ ID NO. : 18 

Length of sequence: 20 
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Sequence type: nucleic acid 
Number of strands: double stranded 
Topology: straight chain 
Sequence 

TCGTCTTCGC TCTCCTCAAT 2 0 

SEQ ID NO. : 19 

Length of sequence: 23 

Sequence type: nucleic acid 

Number of strands: double stranded 

Topology: straight chain 

Sequence 

CGGGTAACAA GCAGGCGGAC GGA 23 
[Brief Description of the Drawings] 
[ Fig. 1 ] 

Fig. 1 is a view showing a nucleic acid nucleotide 
sequence of CDEP cDNA, and an amino acid sequence deduced 
therefrom, in which ezrin-like domain is indicated by an 
open frame, Dbl homology (DH) domain is underlined, 
pleckstrin homology (PH) domain is double-underlined, an 
asterisk downstream from a protein coding region represents 
a stop codon, a poly (A) addition signal is indicated by a 
dashed line, and a poly (A) addition site is indicated by 
a triangle; 

[ Fig. 2 ] 

Fig. 2 (a) and (b) are electrophoretic photographs 



indicating a northern blot analysis of CDEPmRNA. Human fetal 
chondrocytes cultured in as well as not in the presence and 
Bt2cAMP, various human fetus tissues (a) , and adult tissues 
(b) were transferred to a nylon membrane after 
electrophoresis with a 1% agarose gel containing 
formaldehyde . The membrane was hybridized with a cDEP probe 
(CDEP) and glycer aldehyde- 3 -phosphate dehydrogenase 
(GAPDH) . Ch- represents Bt2cAMP untreated fibroblast 
chondrocytes, Ch+ represents Bt2cAMP-dependent 

differentiated chondrocytes, Br represents the brain, He 
represents the heart , Li represents the liver, Sp represents 
the spleen, In represents the intestines, Lu represents the 
lungs, Te represents the testicles, PI represents the 
placenta, and Mu represents muscle. The size of the CDEP 
mRNA is represented with kb . 
[ Fig. 3 ] 

Fig. 3 is a view showing the arrangement of an ezrin-like 
domain and a Dbl homology (DH) domain, and comparisons among 
ezrin-like domain of human CDEP, ezrin, and band 4.1, in 
which the residues conserved with respect to CDEP are 
indicated in bold type; 
[ Fig. 4 ] 

Fig. 4 is a view showing comparisons among DH domain of human 
CDEP, human Dbl, rat Ost, mouse Est2, and human FGD1, in 
which the residues conserved with respect to CDEP are 
indicated in bold type; 
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[ Fig. 5 ] 

Fig. 5 is a schematic view showing the relation between CDEP 
and other proteins; An ezrin-like domain, protein tyrosine 
phosphatase (PTP) domain, Dbl homology (DH) domain, and 
pleckstrin (PH) domain are indicated. 
[ Fig. 6 ] 

Fig. 6 is an electrophoretogram showing the results 
of RT-PCR (reverse transcription PCR) of mRNA of type II 
collagen, aggrecan, cartilage matrix protein (CMP) , 
glycer aldehyde- 3 -phosphate dehydrogenase (GAPDH) (upper 
row), DEC1 and CDEP (lower row), expressed in response to 
Bt 2 cAMP in fetal human chondrocytes, in which cAMP+ 
represents the presence of Bt2cAMP, while cAMP- represents 
the absence of Bt2cAMP. The entire RNA prepared from 
chondrocytes in the presence of Bt2cAMP (cAMP+) and the 
entire RNA prepared from chondrocytes not in the presence 
of Bt2cAMP (cAMP-) were used. 
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[Document Name] ABSTRACT 

[Abstract] 

[Problem] 

The present invention provides a human 
5 chondrocyte-derived gene. 

[Means of Solution] 

A protein encoded by the human chondrocyte-derived 
gene according to the invention has a structure 
characteristic of a regulatory factor for a cytoskeleton 
0 binding to protein on a cell membrane, and also an epistatic 

factor for regulating the functions of Rho . In detail, the 
protein has all of an ezrin-like domain, a DH domain, and 
a PH domain. 
[Selected Drawing] Fig. 5 
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CGCCGCAGCCGCCGGCGCTGTGGAGATATTCTCTAAGCCCCrTTCATC^rGGGAGAAATAGAGCAG^GGCCGACCCCAGGATCACGACTGCCGGCCCCGGAAAArTCGGGGATCAGTACC 

II G E lEORPTPCSRlGAP E S G 1ST 



nGGAACGTGGACAGAAGCCGCCCCCAACACCnCAGGAAAACTCGTGTCMTCAAAAK^ 
LERGQKPPPrPSGKLVSIKIQHLOOTQEAFEVPQRAPGlCV 

CTGCTGGATGCAGmGCAACCACCTCAACCTCGTGGAAGGTGACTATmGGC^^ 
LLOAVCNHL«LV£GOYFGLE?POHKKITVULOLLKPIVRQ 

ArTAGAAGGCCAAAGCACGrTGnGTTAAGTTTGTGGTGAAATTCTTTCCGCCTGA 
[RRPKHVVVKPVVKFfPPOHTQLQEeLTRYLFALQVKQOL 

GCTCAAGGCAGGTTGACGTGTAATGACACCAGCGCAGCTCTCTTGATTTCACACATTGTGCAATC^ 
AGGRlTCNDTSAAll I SK I V Q S £ I G 0 F 0 E A I 0 R E H ■ I A K N X 

TACATACCTCAGCAAGACGCACTAGAG6ACAAAATCGTGGAATTTCACCATAACCACA 
YIPQQOALEQICIVEFHHNHIGQTPAESQFQLl.ElARRl.ert 

TATGGAATCCGGTTGCACCCGGCCAAGGACAGGGAAKCACGAAGATCAATCTGGCCGTTGCCM 
YG IRIHPAKOREGTK INLAVANTGILVFOGFTK I N A F N V A 

AAGGTGCGGAAGCTGAGCTTCAAGAGGAAGCGCrTTCTCATCAAGCTCCGGCCAGATGCCAATAGTGCGTACCAGGATACCTTGGAATTCCTGATGGCCAGTCGGGArTTCTGCAAGTCC 
KVRKLSFKRXRFLIXtRPOAMSAYQOrLCFLMASROFCKS 

TTCTGGAMATCTGTGTTMACATCATGCCTTCTTTAGAa 
F U K ICVEHHAFFRLFEEPKPKPICPVLFSRGSSF R F S G R T Q 



AAGCAGGTTCTCGACTATGTTAAAGAAGGAGGACATAAGAAGGTGCAGTTTGAAAGGAAGCACAGCAAGATTCATTCTATCCGGAGCCTT scttcacagcctacagaactgaattcggaa 



KQVLDYVKEGGHXKVQFERKHSK I H S I R S L 



ASQ PTELNSE 

GTGCTGGAGCAGTCTCAGCAGAGCACCAGCCHACATTTGGAGMGGTGCCGAATCTCCAGGGGGCCAGAGCTGCCGGCGAGGAAAGGAACCGAAGGTTTCCGCCGGGGAGCCGGGGTCG 
VLEQSQQSTSLTFGEGAESPGGQSCRRGKEPKVSAGEPCS 

CACCCGAGCCCTGCGCCGAGGAGAAGCCCCGCGGGTAACAAGCAGGCGGACGGAGCCGCCTCGGCGCCCACGGAGGAAGAGGAGGAGGTCGTTAAGGATAGGACCCAGCAGAGTAAACCT 
HPSPAPRRSPAGNJCQAQGAASAPTEEEEEV VKDRTQQSICP 

CAGCCCCCGCAGCCAAGCACAGGCTCCCTGACTGGCAGTCCiCACCTTTCCGAGCrGTCTGTGAACTCGCAGGGGGGAGTGGCCCCTGCCAACGTGACCTTGTCTCCCAACCTGAGCCCC 
QPPOPSTGSLTGSPHLSELSVNSQGGVAPANVTLS/ NLSP 

GACACCAAGCAGGCCTCrCCCTTGATCAGCCCGCTGCTGAATGACCAGGCCTGCCCCCGGACGGACGATGAGGATGAGGGCCGGAGGAAGAGATTCCCAACTGATAAAGCGTACTTCATA 
OTKQASPLISPllNOQACPRrOOEOEGRRlCRFPTOICAY F I 

GCTAAGGAAGTGTCTACCACCGAGCGAACATATCTGMGGATCTCGAAGTTATCACnCGTGGT^ 

AKEVSTTERTYLKOLEVITSUFQSTVSKE OAHPSALKSLI 

TTCCCGAATTTTGAACCTTTGCACAMTTTCATACTAATTTTCTCAAGG 
F P N F £ PLHKFH T H F L K S IEQRLALWEG R SHAQ I ROYQRIG 

GATGTCATGCTGAAGAACATTCAGGGCATGAAGCACCTGGCGGCTCACCTGTGGAAGCACAGCGAGGCCTTGGAGGCCCTGGAGAATGGAATCAAGAGCTCCCGGCGGCTGGAGAACTTC 
OVHlKHIQGfiKHLAAHLWKHSEALEALEHGIKSSRRLENF 

TGCAGAGACTTTGAGCTGCACAAGGTGTGfTACCTACCGCTCAACACCTTCCTCCTGCGGCCACTGCACCGGCTCATGCACTACAAGCAGGTCCTGGAGCGGCTGTGCAAACACCACCCG 
CROFELQICVCYtPLflTFllRPLHRLH HY ICQVLE«LCKHHP- 

CCGAGCCACGCCGACTTCAGGGACTGCCGAGCCGCTTTGGCAGAGATCACGGAGATGGTGGCACAGCTC^ 
P SHAQFRQCRAALAE rTEHVAQLHGTfl I X H £ N F Q X L H E L K 

AAAGATTTGArTGGCATTGACAATCTTGTGGTTCCGGGAAGGGAGTTCATCCGTCTGGGCAGCCrCAGCAAGCTCTCGGGGAAGGGGCTCCAGCAGCGCATGTTCTTCCTGTTCAACGAC 
KOLtG tOULVVPGREF I R L GSLSKLSGKGLQOflrtFFLFHO 



120 
24 



240 
64- 



360 
IQ4 



430 
144 



500 
184 



720 
224 



840 
264 



960 
304 



1080 ' 
344 



1200 
384 



1320 
424 



1440 
464 



1560 
S04 



1680 
544 



1800 
584 



1920 
624 



2040 
664 



2160 
704 



2280 
744 



2400 
784 



GrCCTGCTATACACGAGCCGGGGGCTGACGGCCTCCAATCAGTTTAAAGTCCACGGGCAGCTCCCGCTCTATGGCATGACGATTGAGGAGAGCGAAGACGAGTGGGGGGTGCCCCACTGC 
VllYrSRGlTASflQFICVHGQlPlYGHTIEgSgDEUGVPHC 

CTGACCCTCCGGGGCCAGCGGCAGTCCATCATCGTGGCCGCCAGTTCTCGGTCCGAGATGGAGAAGTGGGTTGAGGACATCCAGATGGCCATTGACCTGGCGGAGAAGAGCAGCAGCCCC 
LTLRGQRQS t rVAASSRSgflgKWVEQtQMA tOL A E X S S S P 

gccccrgagttcctggccagcagccccccrgacaacaagkccctgatgaagccaccgcggctgaccaggagtcagaggatgacctgagcgcctcgcgcacatcgctggagcgccaggcc 
apeflasspp0nxsp0eataa0qe5eqolsasrtslerqa 

ccgcaccgcggcaacacaatgg tgcacgtgtgctggcaccgcaacaccagcgtctccatggtggacttcagcatcgcagtgga^aatcagttgtctggaaacctgctgaggaaattcaaa 
phrgn tflvhvcuhrn-tsvshvof s iav£nqlsg_nllrkf1c 

mcagcaacgggtggcagaagctgrgggtggtgttcacaaacttctgcctgttcttctacaaatcacaccaggacaatcatccccttgccagcctgcctctgctcggctactcgctcacc 
nsnguqkluv'vftnfclffykshqonhp(.aslpulgys(.t 

atcccctctgagtccgagaacatccagaaagactacgtgttcaagctgcacttcaagtcccacgtctactacttcagggcggaaagcgagtagvcgttcgaaaggtggatggaagtgatc 
ipseseniqxoyvfkihfkshvyyfraeseytferwmevi 

cgcagtgccaccagctctgcctcgcgaccccacgtgttgagccacaaagagtctcrtgtgtattgatggccggacacactcgtttccgcagtggctgctttcctggaagacgtttccttt 
rsatssasrphvlshkeslvy- 

cnctgtattaatgaaccctggtaaaattaaacctgtctgaaaatcaaaaacatggcttcccagcagctctcctgtctccacagccgcgttttttaaccccgacctctcagcgtttgaa 3360 
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TGAACAGCGCTCCCACCTCCAGTCCTGGCATCCGCTGGGGGCGCTGTTCTTTAGCTAGTGCCAGrATTAAAACATTGTCAn 
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